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marked, and differ entirely from asphyxia or 

ion trom carb mic acid gas. 
In the ease of Mr. Shattuck there was an exeep 

, 

lly high pressure at the pcint where his 
se stood [he stove was intended, under or 
ive, to burn from 12 to 15 feet per 
but was so constructed that it would carry 
)feet per hour with perfect combustion, If, 
ep the gas was lighted, the top cock had been 
partially ope ned there w sald have been ho 


uble, and the smell from the stove should have 


been enough to show that something was wrong. 


At « trial made subsequently, by turning the full 
id of gas on to the stove, and watching the 
ter, it was found that 30 feet an hour were 

} ne through the tove, that the combustion 

perfect, and the odor very apparent. Here 

was the whole trouble. The atmosphere of the 
om was not poisoned by the consumption of the 
<ygen in burning the hydrogen, but it was the 
ult of the decomposition of water and carbonic 

id gas—the natural products of perfect combus 

» J ydr wen and carhonia oxvide vases. 

Every one knows the impossibility of providing 

rainst every accident, even in the most perfect 
hanism : and when we refect that there are 

enticated cases where people have deliber- 

ite ly Llown out the gas, and gone to bed seem- 

y uneonsecious of the odor resulting there- 

it is evident that it is not safe to rely en- 
y upon the sense of smell to protect life. 

In this ease very similar conditions would have 

suited if, inste vd of a gas stove, there had bee¢ n 

coal stove 1 the room, and it had been well 
lto the top with anthracite, and particular 


re taken to shut the damper in the chimeney 





fi is tight yet thi is no argument 
inst the us coul for heating pur 
Every ust be operated with 

1 ural te ; for which it was eon- 
icted, or d trous results will follow. In this 

bye ies the mpertect inbustion due to 

pply, there was another item, viz., the 

of ventilation lo show what were the ef- 


feets of the two combined we give the following . 


Drs. J. B. and Williard H. Greene have made 
nother experiment for the purpose of uscertain- 

more fully the causes which led to the death 

Mr. E. L. Shattuck. The latest experiment, 
like the preceding one, was made with pigeons, 
ud the resu'ts contirm both doctors in their opin- 
ion that Mr. Shattuck’s death was caused by car- 
bonie oxide produced in fatal amount by an over- 
supply of gas and a lack of ventilation in the 
room. In the latest experiment, after a fire had 
burned in the gas stove in the bath-room for an 
hour, three pigeons were placed in the room 
One was put upon the floor, one upon a bed, and, 
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one hung upon the wall a 
The thermometei 
of glass inserted in the 
of the pigeons to be watch: 
utes the pigeon on the | 
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the one hanging against 
corner of its cage and remai 
about twenty minutes, when i 
tiutter and moved no more. : 
the time it was placed in the room, th 
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the end of tive hours it s¢ emed to have no thought 
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one on the 
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etired to the 
itionless Tor 
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he pigeon 


ineasy, but at 


it was then put in the cage on the wall, 


where it only lived a short time. 
examination of each pigeon showed no 
symptoms of inflammation of the brain or its 
bird that died on | 


The heart of th 
the bed showed an engorgement of blood and 
clot in one of the ventricles. 
bird had a pinkish hue, similar 
Mr. Shattuck’s lungs after cd: 
found in cases 
earbonic oxide gas. 
appearance of 
blood, The heart and lungs 
the longest 


congest ion, 
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mingled with | 
7) bird that live d 
i degree of 
He had not, however, disgorged the 
contents of his crop and retained cor 
digested food. From theseand other appearances, 
the death of the pigeons was attributed to carbon- 


siderable un- 
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abundant ventilation and care that the 


stove receives no more gas than it 


ation of gas companies and gas 


it safe, That 


means of heating, when properly used, 


ous to life, and especially so where t 


tion is not much more perfect than in 


We would call th. 
the article, in another column. 
lace, upon the subject « 
Gas to Produce Heat.” 


3; stove 





Illuminating Gas. 


Translated 


The essential practica 
ting gas ck pend on two classes of 


light-producing and t 
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s able to con 
If a stove will burn 20 feet of gas an hour, 
the supply should be regulated at t] 
the stop cock in the stove, so as 
If the room in which the 
is large and well-ventilated, o2 

ventilated at the top and botto1 ea 
doubtless be used with comparative satiety. Th 


* meter or at 
not Lo exce ed that 
stove stands 


and well- 
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Luc 


ventilation at the top of the room allows the ecar- 
bonie oxide to escape, while 
mits fresh oxygen into the room. 
that a gas-stove with the supply « 
regulated could be used without danger. in a room 
of medium size, by opening a window in the room 
a little at the tup. 


l air flue ad- 
It is probable 
gas properly 


lhe Drs. Greene think that a 
gas stove should not be used at all in the 
bers of the sick, and they urge the importance of 
carefully regulating the supply of gas and of se- 
curing good yentilation wherever gas stoves are 


cham- 


These facts are well worth the careful consider- 
fittera, as ve ry 
often the neglect of some sunple provision may 
throw trouble and discredit upon the company for 
which they are really not responsib 
duction of gas for domestic 


The intro- 
purposes other than 
those of illumination, is a most desirable thing 
for every compary, as well as for the consume 

but, to be successful, the first important point is 


safer than other 


there can 


be no question, but pains should be taken to in- 
struct consumers in the use and regulation of thi 
apparatus, One thing is very certain, and that is 
that the liberation of alarge proportion of ecar- 
bonic oxide in any room is exceedidgly danger- 
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volume, and are composed of 50 per cent. hydro- | opening and closing of thousands of burner cocks 





ven, 30 per cent. marsh gas, and 10 per cent. car- | although the differences in pressure are watched 
bonic oxide, "These gases dilute the illuminating and regulated, in some parts of the day every | 
3 proper in such a manner that, under favor- | minutes; in large works, with extensive systems 


] 


able circumstances, it is possible to burn it with- of mains (500 kilometers) it is impossible to elim 
t smoke ; they are, therefore, as important and inate these variations entirely. This, howeve: 
necessary as the illuminants. The latter are made may be done by each consumer by placing a sma! 
up of about 4 per cent. olefiant gas, 3 per cent. gevernor between meter and burner, in such 
butylene, traces of acetylene and crotanylene, and place as to be out of the reach of those not inte) 
vapors of liquid hydrocarbons, If these gases are | ested. At the present time these regulators ar 
seperated by cooling to 15°, the gas loses about | often applied close up under the burner, and 
35 per cent. of its candle power, These hydro- | among the many ingenious devices I might men 
carbons are not free from pheny! oil, and possess, | tion Giroud’s regulator, which consists of a smal] 
in consequence, that penetrating smell which | brass bell moving in glycerine ; at the side is a 
happily indicates any escape of unburnt gas. hole to let the gas through, and in the centre ot 
This mixture of illuminants and non-illuminants, | the top is a small metal cone fitting in a conical 
as sent out from our works, is of very constant mouthpiece of the exit-tube, which is thereby 
candle-power, owing to the good and even quality | more or less closed. 
of the coals used, and also due to the manner of There are afew intellectual conditions to be 
working which is the same in all the four stations fulfilled in using gas to the best advantage ; but, 


belonging to the corporation. 


these being fulfilled, gas gives, to the fullest ex 

The candle power is, from the official test, on | tent, most eminent advantages over any other il- 
an average, 16°75 candles, when burning 150 litres | luminating material, and is used for scientific, 
per hour, in Argand burner, with a flame 45 mil- | industrial, and housekeeping purposes, as well as 
limeters high. The London gas for the same pe- | for heating. Its eminent cleanliness, the absenc 
riod, by official reports, is shown to be 16°25 can- | of all waste, and the facility of regulation, have 
dles, making the Berlin gas half a candle better | secured already for gas an extensive application. 
than the London. In Berlin the tests were not | To use it with advantage for heating it is mixed 
made with a nicely-adjusted burner, giving the | with atmospheric air, as in the Bunsen burner, 


above results when all the ‘‘nice and fine points | the illuminating power being destroyed, and with 





were observed,” but simply a well-made burner | the proper quantity of air only, the well-known 
such as may be obtained by the public at large. | blue flame appears, and all heat enters into the 

Without doubt the candle power depends largely | products of combustion. 

upon the selection of the burner, as theymay not| The radiating heat of the illuminants disap- | 

by any means show the true value of the gas; and 


pears, but raises the heating effect according to | 
it is, therefore, the duty of every member of the | the perfection of the apparatus up to 25 per cent. 
profession to expose those badly-constructed bur-|'This must necessarily depend on the nature ctf 
ners—not that they do not burn the gas sufficient- | the burning materials. The highest theoretical 
ly, but, on the contrary, all these poor burners | heat of combustion is produced by hydrogen, 
burn the gas too much, by conducting so muchj|one gram of which burnt in oxygen produces 
air to the flame that the maximum of illuminating | 34,462 units of heat; carbonic oxide, under same 
power is exceeded, and large portions of the illu- | conditions, 2,403 units ; marsh gas, 13,063 units ; 
minants are burned to carbonic acid beforereach- | olefiant gas, 11,858 units. The heat produced by 
ing the glowing zone. one gram of hydrogen is, therefore, the highest ; 

There are bad burners for small, medium, and | that produced by one gram carbonic oxide the 
large cousumption, Generally it is more difficult | lowest. For the practical effect we have, first, to 
to produce the same effect in small flames than in | reduce the weight of the gases to their volumes, as 
larger ones, because the difficulty in keeping the | we do not ask how many grams of gas are requir 
superabundant supply of air from these flames|ed to produce a desired result, but how many 
increases inversely as the consumption. It will, | litres or cubic meters, Now the heat of combus 
therefore, in most cases, be profitable to use bur- | tion depends on the specific gravity of the gas, 
ners for a larger, or, at least, a medium consump- | and the specific heat of the products of combus- 
tion. | tion. Both factors vary for different gases, and 

The best of all bumers is the argand ; but I ex- | this is the reason that the heating power for equal 
perimented lately with one which, although ap-|yolumes increases with the candle power of the 
parently giving a good light, really only gave 62 mixture. In order to ascertain this ratio, experi- 
per cent. of the light shown by one of recognized| ments were made to determine the quantity of 
good quality. It is deceptive ta judge of the | gas of different candle power required to heat one 
candle power of a flame by the appearance there- | litre water from 10° to 100°. 


. . = . ' 
of. For any consumption above 50 litres per} [To be ‘continued. 





hour, it is entirely impossible to form a true | 


judgment the photometer alone can then deter- The Ashtabula Bridge. 


_ —_ 


mine the candle power. The co-efficient of con 


_ on divide rthe es , wer is, for . ee . r 
sumption divided by the candle power is, for a |The following from Engineering News seems 


to give the most definite idea that we have yet 
seen in print as to the probable cause of this dis- 


good argand burner, equal 9; for a bad one 14; 


for burners for average consumption, of good 
make 12; badly constructed 24; and it increases, 


‘ rs aster. —Ep., | 
for burners of small consumption, to 45, , ne 
Each kind of burner requires, for the produc- With the progress of the saetateeceiin 8 inquest at 
tion of the maximum light, a certain pressure, it Ashtabula, some points which bear upon the 
. . > 7 2 i > 2 ig - ripe 

is, therefore important not to overtax the capacity | C@™5 of the disaster come to light. Judging 


of the pipes. Of all the complaints entered at 


from the reports of the testimony ihere seems to 
4 


Works. the different stations about poor gas, fully one- | be no strong evidence that the train was thrown 

half of them showed that, in course of time, a | fom the track _secabeasthaaad to the giving way of the 

pipe which had been laid to supply 10 burners | bridge ; indeed the impressions of a few of a 

llumina- was used to supply 50 or more. Under such cir- | P#85engers at the first shock that the wheels — 

8, viz.; the | eumstances the gas is brought into discredit with- | off the rails 1s natu rally the idea that would flash 
} out reason, Each consumer will observe small through the brain at such a crisis. 


These latter form abou 0 per cent. by: oscillations in the flames, originating from the| It was previously stated that this bridge was a 
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Howe truss, built in iron, and carrying two track® 
on the upper chord ; it had aspan of about 156 
feet, was twenty feet deep between the centres, 
and had twelve panels. It was built about eleven 


or twelve years ago, to replace a wooden struc 


ture of some 300 feet in length, the remaining 


space, at each end of the truss, being occupied by 
a stone arch, und an embankment, [t contained 
improvements made and patented by Mr. Amasa | 
Stone, then president of the road, was said to be | 
designed by Mr. Joseph Tomlinson, and was con- | 
structed in the Company’s shops at Cleveland. | 
The responsibility lies, therefore, with the rail- | 
road company entirely, if the structure was weak 
and is shared by no outside firm of bridge-build- 
ers. 
The 
not testify that they have ever had any suspicion 
in regard to the strength of this bridge, and th. V 


appe ar 


officials how @ mnnected with the road do | 


to have ne 





» the ry to offer for the oceur- 
‘ident Mr. Geo, M. Reid, the | 
superintendent of the bridges for the entire leneth | 


rence of the ac 
of the Lake Shore Railroad, testifies that he has 

been in the employ of the road three years ; that 

previous to that time, he was employed by the | 
MeNairy & Clatlin Manbfacturing company of | 
Cleveland ; that he is perfectly familiar with the | 
he | 
the | 


Ashtabula bridge, thought it a very strong bridge 


construction of iron and wooden bridges : that 


considered himself perfectly familiar with 


heavy in all its parts ; had never received any re- 
port that there was anything serious the matter 
with it, and it never received anything but trifling 
repairs. He went through the bridge last Sep- 
tember for inspection, examined it for two hours, 
He 


says that he has made bridges a study for twenty 


and while so doing, two trains passed over, 


five years ; that this one was put up in 1865, was 
considered above the ordinary run of bridges ; 
that he doesn’t know there was any objectionable 
feature, and that he had every confidence in the 
Mr. A. S. all the 


carpenter work between Cleveland and Erie, cor 


bridge. Roge Yrs, in charge of 
roborated Mr. Reid's testimony, and considered 
the bridge perfectly safe. 

The 
testimony of Mr. Joseph Tomlinson has some- 
He testifies that 
he is now general superintendent of light-houses 


So much for the company’s employees. 
what of a different complexion. 


in the employment of the Canadian Government, 
and resides at Ottawa, Canada; that he was en- 
gaged in bridge building from 1840 to 1870, and 
made the drawings for this bridge. He did this 
Mr. Stone. He 
approved of a wrought iron Howe truss over a 


under instructions from never 
large span, as it makes an unnecessarily heavy 
bridge, and all the strains accumulate on the end 
braces Notwithstanding its weight, it would 
have been a strong and durable bridge had the 
main braces been sufticiently strong. They were 
not made as large as originally designed, and it 
was his intention that they should be strengthen 
ed, but his connection with the company was sevy- 
ered on account of a difference between himself 
and Mr, Stone concerning this bridge. He thought 
that the main b-aces were the only defective parts 
of the bridge. ‘This was the only defect that le 
He 
thinks it would have been an exceedingly strong 
not been for these defects. Mr. 


Collins (the present engineer) had nothing to do 


was aware of, except its unnecessary weight. 
structure had it 


in any way with the bridge to his knowledge. 
The bridge was calculated to carry a moving load 
of two to three tons to the lineal foot. He was 
dictated to, in making the plans for the bridge, 
by Mr. Stone. If the iron had all been good, and 
wrought according to their patterns, and placed 
in their proper positions, he thinks the bridge 
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length. The top chord, too, apy 


more depth. The design of the b 
thoroughly overhauled, and t 
material used should be tested WW 
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the ground that the ; dent wa 
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cold weather rendering the i 
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1876, it was . 


tited that appe als had 
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Light Fourn 


al. 43 
il} found in the gas 1 

I ) during the months of August and Sep 
t. but that sufficient evidence had not 
re lto decide the case. It has since 
t the « s of sulphur was due, 
st of the occasions in question, to the fact 
pplianees at the Fulbam works 
adequate i that the diffiienlty of puri 
thie had been inere 3ed by the exce Ssive 
t eat of the weath It was stated by the com 
1, pany’s engineer that new purifiers were in course 


Quarter, im 


é 
\ \) tb Candle 
i g Piace Max. Min Aver. 
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\ testi tatioys the illuminating 


I ( riably above th t required by 
t Act I \ t 
\ le by the Gaslight and Coke 
reference to the return of 15°5 can- 
s tested at Beckton on the 14th 
I It wv is stated by the company s 
ert t result obtained by their own gas 
{ er on ft f occasion W 1D 95 candle-pow 
Eviden vas produced which led to the de- 


being given in favor of the official exam- 

+ ted hyd ‘ been present in the 

t Beckte n the 24th, 25th. and 27th 

i Novem] t, and in the made at Frulham 
the lt f December ; but has been uniformly 

bsent in the gas made at the other works. The 

G t | Coke Company made an avpeal with 

l to the presence of sulphuretted hydrogen 

7 turned in t! Beckton gas on the 27th of No- 
ber, with the view of showing that the impu- 


d only been present in a very 
but the official gas examiner 


f test-paper which showed a 
distinet indication that sulphuretted hydro- 
on that oeeasjion 


had been present in the gas 


L be : ‘ ; ; | 
i ht an ‘ke Company have shown that 





presence ¢ uphuretted hydrogen in the gas 

| | i ‘ the l4th of December was 

t ecidental leakage of a valve ina puri- 
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At nia | been present at all the stations in 

reat ; quantity during the past quarter, 

At Devon’s Road, Millbank Street, Ladbroke 

1a Carlyle Ss juare, it has oceured only 

Vi 
' sionally, and in small quantity. At Beckton 
| Camden Street it has been almost constantly 

present, but only in small quantity. At Graham 

Sept Road the ammonia present in the gas has steadily 
“ diminished in quantitiy during the months of Oc- 

} tion to er and November, and it has been almost uni- 
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At Hill 


msi 


formly absent throughout December 
Street the quantity of ammonia has been c 
other of the testiz 

d the max 


imum allowed by the Act of Parliament 


erably greater than at any 


statious, and on one occasion it excee cle 


University Colle ce, London, Jan S, 1877. 





Communicated 
CITIZENS GAS-LIGHT COMPANY 
BROOKLYN. 


- 


oF 


It will doubtless our readers to learn by 
this ef the 
Wm. P. Libby from the Presidency of the 


Gas-Light Company of Brooklyn, to take effect on the 


surptr ise 


issue of Tur JouRNAL, resignation of Mr 


Citizens 


first inst.; and of his complete retirement from all 
participation in its affairs. Mr. Libby has been con 
nected with the Citizens company from its inception 
in 1859, being in fact its first President Under bis 
skillful control the company was catried successfully 


through the perile that beset its advent as an opposi 
tion element in Brooklyn gas matters, and place 
itset the company 


a firm business basis. From the o 


was made a paying institution, and its name became 
& Synonyn of success 


Mr 


strongiy marked by his active and progressive spirit, 


The vigorous administration of Libby was 
and a desire to keep the gas interest abreast of the 
tide of mechanical and chemical discoveries that have 
enriched the engineering of the last decade, and there 
by to improve and cheapen the methods of manufac 
turing to the benefit of all. He keenly felt the appar- 
ent inactivity of the profession and its conservative 
preference for old routine and well established fact, 
and was always ready to examine into and give the 
benefit of trial to any project that commended itself 
to his judgment as a means of advancing the know 
ledge of methods of the profession His views upon 
neglected 





these matters, and in that muc! 
relationship between the consumer and producer « 
pplied 


but subsequent events seem now to demonstrate that 


gas, were not those generally accepted and a 


his ideas of cheap gas and a more pron pt recognition 


of the consumer as a factor in the gas problem, wer 


not so much in advance of the day of their need 

We shall pay no compliment to Mr. Libby's socia) 
characteristics, all who came in contact with him. 
either socially or in business conference, had but one 
opinion of them; and the effect of his unstudied com 
tesy and fair dealing is sharp!y and distinctly promi 


nent in the lack of all personal allusion that has mark- 


ed the bitter gas controversy in his city during the 
past year. 

We can assure our readers that none more greatly re- 
gretted this decision of Mr. Lil by to retire from its 
management than the directors of the company them- 
and 


use of surprise 


I 
sincere regret, and suitable expressions of the esteem 


selves, to whom his action was a ¢ 


and confidence of his fellow directors marked the ciose 
of his connection with them 

We learn that Mr. Jas. H 
inators of the company and its largest share 


Stebbins. one of the orig- 


holder, 
for the present, at least, will accept the presidency 


His great interest in and long familiarity with the af- 


fairs of the company, together with his great business 


capacity, give the strongest proof that the interests 


committed to his charge will not suffer 
Mr. Libby has decided to retire from participation 


jo all business; but we do not anti ij ate that his ac- 


tive mind and habit will long allow such a state of 


quietude to exist, indeed we tr ust to be abl to wel ‘ome 


him back to the gas interest when his rest shal] have 


* * 


proved irksome 





GLYCERINE as A Lusricanr.—Chemically pure gly 


verine, free from water, is recommended as a lubri 
cant for small 


common oils and fats turn acid or hard, and so clog 


machines and machinery parts, where 


or smear. Glycerine is of particular suitability fon 


ident 


with it ; of less 


bec 


sewing wachines, as ; 
consequence than with oils 
—Tron, 


any ac 


bich soon 





tue cdurty. 








Sulphuric Acid by 
Ete 


the Production of 
the Combustion of Coal Gas 


On 


It is the belief of many eminent gas enyineers that 


yunds in coal vas are 


by e 


lighting purposes, and they are confirmed in their be 


the sulphur comp converted into 


sulphurous acid ymabustion in burners used for 


lief by the published opinions of several eminent 
chemists. The experiments which are the subject f 
this paper, were made with the purpose of determin 
ng the amount of sulphurons and sulphuric acid res 
pectively, that is produced by burning coal gas in dif 
ferent burners, and were comme! lfnearly two years 
igo, their progress having been interrupted until 
lately 

lhe apparatus in use at the Official Testing Offices 
for the estimation of sulphur in gas is that known ss 
the Gas Referees ipparatus (see Fig and is of the 


























Phe as is burnt in asmall Bansen burner with 
| steatite top, which is mounted on a short cylindrical 
stand, perforated with holes for the admission of air. 


and having on its upper surface a deep circular chan- 
nel, 


on the top of the stand; betwes 


to receive the wide end of a glass trumpet tube, 


nh the narrow stem of 


the burner and the surrounding glass rumpet-tube, 
are place l pieces of commerci l se squl carbonate Of 
ammonia, weighing in all about two ounces. TI! 

I roducts, both of the combustion of th: gas and of 
the £ radual volatillization of the amm mia salt, go 
upwards through the trumpet-tube into vertical 
glass cylinde: packed with glass balls to break uy} the 


irrent, and promote condensation. From the top 


f the cylinder there proceeds a long glass tube to in- 
crease the draught and form an exit for the uncon- 
densable gases. In the bottom of the cylinder is fixed 


a small glass tube, through which the 


liquid formed 


dre ps into a beaker place i beneath. 
The condensed liquor contains the sulphur as sul- 
phate of ammonia. 
It is suppost ] by some that tb my lete oxidation 
f the sulphur is effected by nitrie acid, formed by 
| the oxidation of the ammonia vapors passing over the 
flame. The following « xperiments prove that this is 
not so, and that the Bunsen flame is sufficient alone 
to complete the oxidation. 
The gas was burnt in a Gas Referees ap} aratus 
having no carbonate of ammonia round the burner 
On the top of the glass balls a few crystals of pure 


carbonate of soda were placed, so that the interior of 





acidified with 
S estimated in both as BaSO,. 


the result showed that very nearly one per cent o 
S was converted into H.SO,, 


the cylinder was kept alkaline, and the absorpti 
the acid vapors assured, Care was taken that 1 
moniacal vapor was present 


Apparatus with Apparatus wi 


NH,). CO.round burner. Na.Co, on top of cylin 
Grains 5S in 100 eu, ft. Grains S in 100 « 
] 9.27 9.65 
LO.30 O.60 
9 40 We by 
{ 14.20 1.60 
Having found that the modified apparatus 
perfect results as the original, the Bunset 
placed by a common fish-tail and other burne: 


cessively, and the gas burnt at the rate of about 
that being as much as the 


The 


liquor was then made up toa known bulk, a port 


( ubic feet per hour 


conde! 


through the apparatus would permit 


boiled with hydrochloric acid, so as to expel any 


phurous acid that might be present, and the S« 


mated as BaSO,. Another portion was acidified 


aside for twenty-four hours, 
the S estimated as before; the 


nitric acid and set 


betweer 


differenc: 
two estimations being ascribed to sulphurous 


rhe results are stated in grains of sulphur per 


feet of gas. 
FisheTail Buri 
As H,SO,. As SO, S by Ket 
11.1 “2 LO. 
12.1 ) 11.7 
, es 3 0 9.1 
Lo ( d ly nd B 
I ; 333 ! 2.6 
2 11.3 2 it.3 
3 11.4 t 11.3 
Com Tron Araa 
| Soo 0) &.f 
2 9.1 on 9.0 
> O95 4 10.1 


In these experiments the conditions were favo 


to the production of sulphurous acid, as the sup 
air to the little 
produce a steady flame, and of course would b: 
As will be 


ever, the oxidation was as complete as in the Bu: 


burner was more than sufficie! 


seen, | 


than when in ordinary use. 
burner, and but a mere trace of sulphurous acid 
obtained in either case 

There 


phurous acid was the principal product of the 


can be no doubt, that the notion that 


bustion of sulphur compounds in coal gas, aros« 
the statements to be found in most text-bouks, 
when sulphur or sulphuretted bydrogen is burnt 
an excess of oxygen, the product is sulphurous 
When sulphur is burnt in dry oxygen, 
acid alone is produced of course, but in 0¢st oxy 


¢ ’ 


sulphuric acid will be found in addition 


as sulphuric acid may always be 


of its combustion. 


In order to see how far the s‘multaneous profi 
tion of water during the combustion of sulphur e 


pounds affected the oxidation of the sulphur pres 
I burnt sulphuretted hydrogen, a mixture of hy 
gen and sulphuretted hydrogen, and coal gas cha 
with bisulphide of carbon, respectively, under a tif 
pet-tube fixed to a vertical cylinder, two feet 

and four inches in diameter—about twice as lar; 
Keferees 

differing in shape from the latter, 
In one of } 


the condenser in the sulphur apparat 
in having two 1 
at the top. these necks was fitted as 
ating funnel, through which a strong solution of 
caustic soda was slowly run on to the glass balls 
which the interior of the cylinder was filled; t 
other was fixed an eduction tube. In the bottouf 
the cylinder was fitted a tube through which the | 
ran into a vessel beneath. In this way a large 
line surface was obtained, which was being const 
renewed from the stoppered funnel. 
One portion of the liquor obtained was boiled 
HC], another diluted very considerably with v 
HNOs, 


and set aside for 24 hours 


The H.S was burnt at as low a rate as possible 


— 
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The : mn 


ment is insufficient as regards sulphuretted hydr te 
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4 mixture of H and H.S containing 4 per cent. of | monia 


the latter, produced no sulpburous acid during its 
ibustion 
The coal gas was charged with bisulphide of car 


bon, by passing it over a solntion of the latter in 


ve oil. In tho first experiment the gas was burnt | water 
t the rate of .5 enbic feet per hour, the result show- | shall perf 
ng a total of sulphur amounting to 444 grains per 100 | onl; 


feet, of which 422 grains (95 per cent.) had | its supply 


a second experiment t} solution of bisulphide 


ed was very much stronger, and the gas was burnt 


t the rate of .2 cubic feet per hour, The result was 
as follows: ‘Total sulphur, 1644 grains per 100 cubic 
feet, of which 1260 (or 76.7 per cent. was converted 
into H.SO,. } 
It is evident from these experiments that the pres 


ence of aqueous vapor, or its simultaneous produc- 
tion, does very materially effect the oxidation of sul- 


] 
oxidation of the sulphur in coal gas is sulphuric acid, 


hur, and that, practically, the sole product of the 


even if that impurity be present in very large qnan- 
ities. —7he Analyst, from American Cheinist. 





The Manufacture of Coal Illuminating 
Gas.* 
By Aurrep P. Travutwetrn, M. E. 
Continued from page 26. 
_ 


Coke, probably, was the first material for filling | 
scrubbers and notil quite recently it was very gene- 
rally preferred to all others. This was undoubtedly 
owing to its apparently great porosity; recent expe 
riment, however, has made evident the fact that thes 
pores do not, as a rule, completely penetrate the coke 
and that, since these soon become clogged up with 
tar, no particular merit can be claimed for coke as a 
scrubbing agent. One of the objections which ar 
being urged against coke is the fact that, because of 
its irregular form, it occupies too much of the space 
in the scrubber while at tbe same time, it does not 
present as large a surface as would at first sight be 
expected. When coke is used for filling scrubbers 
he larger pieces, of about the size of the fist. form 
the lowest layé r which is made two or three feet in 
thickness; a similar layer, composed of somewhat 
smaller pieces, comes next and so on, the pieces being 
reduced in size until, finally, those of the uppermost 
layer are no larger than a walnut. This plan is evid- 
ently much to be preferred to that of thruwiug in the 
coke indiscriminately. 

Brushwood also seems to be in great favor asa 
scrubbing agent, and it possesses this advantage over 
coke, viz., that it is not so liable to become clogged 
with tar. It is very frequently used in conjunction 
with coke; the lower layer two feet in thickness, it 1s 
then made up of very large pieces of coke which here 
serves the purpose of subdividing the stream of gas 
rather than of a scrubbing agent; the remainder of 
the scrubber is filled in with brushwood, carefully se- 
lected and laid, each layer of, say, a few feet in thick 
ness, being supported by means of wooden trays. This, 
as already stated, is a very common arrangement and 
is, no doubt, the best form of scrubber. Its contents, 
however, should be renewed two or three times a year, 
and it will then give but a very slight back pressure ; 
if, in the mean time, the back pressure become unu- 
sually great from temporary accumulation of tar and 
naphthaline, the plan is resorted to of ** bve-passing 
the gas and introducing a jet of steam into the scrub- 
ber ; this will generally have the effect of dissolving 
the crystals of naphthaline, and of causing the tar t 
be readily remcved., 

We have not yet touched upon the fifth of the above 
conditions. By strong liquor is there meant the wash- 
water which has absorbed a sufficient quantity of am- 
moniacal compounds, particularly the carbonate and 
sulphide, to make it acceptable to the chemical works, 


where it is used in the manufacture of sulphate of am- 


A Graduating Thesis at the Stevens Institute of Tech- 


5 


nology. 














vided at intervais of four 


means of which 


being a very common 


) with, and which is m 


is brought into con 
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ed. consists of two or more 


i in such a manner that they 


with one another 


n the washer at the bottom of 
spray of wash-water. 

ipparatus at a number of 

rated pipes projecting into, 

the ordinary water pressure 

proper distribution: 1n many 

wn from an Artesian well, 

e the required spray by 

to impinge under pressure upon 

in 1id against the thor 

nt I th the spray-washer 


is open to the very serious 

to do this, a great quantity of 
led, which certainly is very ob 
than one respect: the water, how 
1, still de nds the washer 

nut remain in contact with the 
ime to enable it to absorb 
lest extent. For this reason 

| been modified i a large variety 

a number of horizontal 

ys were placed in the chambers about 

irt, while in one of its modificr, 

er of wooden shelves were provided? 

1 manner that at their edges the 

forms a series of thin sheets through which 

1d to pass ; this form of shelf-washer 

is, sometimes modified by inclining 

plate it an angle of about 50+ 

the several scrnbbers which we have 
efficient, it must be admitted that 
from beir perfect in every respect 


ent not | ent as large a surface as 


it may safely be asserted that all 


ve essential conditions which were pointed 
fully mplied with by the 
EY RUBBER OB WASHER, 
known In this the scrubbing mate- 


number of rough pine boards 


nickness; they are nailed 

e an ipright pieces about nine inches 

su manner that they are about hualf- 

rt { wooden grating, about nine inches in 


thus formed, which, compared with its bulk, 
presents a remarkably great amount of wet 

rubber is provided with a series 
horizontal tiers, a distance of about two and 


between them. It is believed 


t efficient piece of apparatus which 
designed for its purposes, and it 
‘ t doubt, and at no very distant date, su- 


fthe present forms of scrubber 


r has for some time been in 
Great Britain, and it is now being 

troduced in this conntry ; in this immediate 

’ ne not less than four works at the present 

me are being provided with scrubbers of this kind, 
letails have been variously modified, viz., 

rk, N. J., the two starions of the Manhattan 

the New York Gas Works. In the case 

rst three of these works an improved system 
plying the wash-water to the scrubber was in 

ed; they are particularly remarkable for their 

t height (abont 60 feet), while in the 

Manhattan scrubber the novel arrange 

resorted to of placing the water and the 


tr tors. under cover on the tops of the scrub 
ber t scrubbers themselves, it may be remarked, 
ly re constructed of heavy cast iron 


ul 1 by a boiler iron shell; they are noten 
ilding and in the winter itis proposed 
keep them ata proper temperature by means of 
in pipes in the space between the two shells. In 
of the scrubbers at the New Yerk Gas Wonks 

r modification was introduced in attaching a 


f inclined wooden slats toa vertical shaft 
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which is 


slats occ ipy the space between the several 





sk wly rotated by means of mechanism. 
st wionary 
tiers of boards, and a more thorough contact between 
the secured. Be- 


gas and the wash-water is thus 


fore concluding vur remarks upon the Livesey scrub. 
ber w might add, that in all of the instances above 
noted, where it is now or presently will be in use, a 
consumption of one gallon of water for every 1000 cu- 
bic feet of gas passing the apparatus was calculated 


upon, which it might be well to state, is considerably 
less than whut experience has indicated to be required 
in other forms of scrubbers an 

The 


but in order to make it a saleable product 


1 washers, 


gas 1s now ina state of comparatiye purity, 


it must be 


subjected to afurther process of purification, which 
has for its object the removal of those constituents 
which are objectionable from the circumstance that 


they tend not only to largely reduce the illuminating 


power of the gas, but also to render it obnoxious in a 


Kanitary point of view. It constitutes, as previously 


stated, the third and final of the several operations of 
gas manufacture, and is technically known as 


PURIFICATION, 


It is true, the several operations of condensing 


washing, and scrubbing the gas might have been com. 
prised under the genera] head of purification; on the 


other hand, it was thought advisable to make the 
above distinction because of the fact that the process 
of purification which we are about to consider is ac- 
complished by chemical raeans, thus differing essen- 
tially from the others. It consequently 


involves 
chewical principles chiefly, a lengthy 
which, though 


discussion of 
limited 
We will therefore con 
to the following reswm 


very interesting, our space 


does not permit. ine ourselves 


eof the impuritic whose pres 
ence, as aljready hinted, is so deleterious that they 
must be eliminated either entirely, or at least to with 
in a certain small 


percentage. It thus contains, in 


the first place, a considerable quantity of carbonic 
acid, which, being largely in a free state, is highly inju- 
rious to the illuminating power of the 
present in the 


though in smaller quantities. 


gas; it is also 


form of carbonate of ammonium, 


The sulphur compounds constitute a very large per- 


centage of the impurities in the gas; they are, un- 


doubtedly, tho most troublesome of all, and a great 
diversity of opinion has always existed as to the form 
in which the sulphur is present at this stage in tbe 


process. It is certain, however, that it enters main‘y 
as sulphuretted hydrogen and as sulphide of ammo- 
nium, while it also exists in the form of hisulphide of 
carbon and as sulphocyanide of ammonium, It might 
be well to add in this connection, that quite an appre- 
ciable amount of sulphuretted hydrogen is removed 
during the processes of washing and scrubbing the 
gas by means of liquor, whose free ammonia has a 
great affinity for this sulphur compound. 

Jn addition to the above impurities, the gas con- 
tains small quantities of carbonic oxide, nitrogen, va- 
rious cyanides and tree ammonia. 

In Great Britain generally, and in many instances 
on the Continent, the amount of suJphur and ammo- 
nia, permissible in the gas, is strictly confined to cer 
tain limits, and heavy fines are imposed for any short- 
coming in this respect. ‘These restrictions are partic- 
ularly stringent in London and vicinity; by the Me- 
tropolis Gas Act of 1860 the purified gas is not allow- 
ed to contain more than 20 grains of sulphur in 100 
cubic feet of gas. The experience of the works sup- 
plying London has shown that it is impossible to con- 
tinually come within the limits prescribed by Parlia- 
ment, and the result has been a constant series of 
litigations between the gas companies and the Board 
of Gas Referees which is appointed by the Board of 
Trade, for the purpose of examining into the quality of 
the gas both as regards its purity and its illuminat'ng 
power. Gas legislation of a similar character, though 
not nearly as exacting, exists in the Dominion of 
Canada and in a few American cities, among others in 
Baltimore, Md. 

It is not at all surprising, then, that the subject of 
purification has received a vast amount of attention, 
particularly in England ; a further impetus was given 
to this matter by the fact that in many instances the 
local ‘authorities, too, for sanitary rensons, placed re- 
strictions upon the gas manager on account of the 
emanations from the pnrifier-house and the spent ma- 
terial. We thus have a large number of processes at 
our disposal, all more or less efficient, and from which 
w@ will make our selection. 


[To be continued,] 
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The Combustion of Ccal Gas to Produce 
Heat, and the Tacory of the Structuro of 
Flame. 


By Jonn WALLACE 


urnal § fA 
-— 
Wherever heat is required it is wanted in a certain 
definable quantily. ‘This quantity is constant for any 
given purpose; that is to say, whether the object is 


heating a building, heating or melting metals, ec 


ing, or any of the numberiless operations tu which we 
apply it, the same operation, however often repeated, 
under the same conditions, requires th amount 
of heat. 

The quantity of heat produced in order to perfor 
any operation is always in excess of that % tually re 
quired, because tl whol of it cannot be utilized 
Radiation, convection, and absorption are all at work 
to carry off as much as possible, and the amount thus 


lost depends in a great measure on the method we 


adopt in applying it. ‘This is well exemplified in the 


evaporate 10 Ibs, of 


weight of coal required to water 
in a steam boiler, of good or of bad construction, or 
in the weight of coal used in different stoves or fire- 


places to heat a room of a given size. The value of 


any material as fuel depends principally on 


from incombustible matter, and the facility wit 
jt may be burnt in any desired quantity. Coal gas 
possesses these properties in a very high degree, and 


the condition in which itis supplied to consumers 


best kind of 


renders it the 
purpose requiring heat. 

Iu many manufactures gas is the only fuel suitable 
delicate 


for numerous operations requiring a certain 


heat under perfect control; indeed, the possession ol 
such a means of producing heat has given rise to nu- 
merous thriving industries which could not prosper 
without it. 

London quires to combine with 


Ordinary gas ri 


about 64 times its own volume of atmospheric air in 
order to be completely burnt. It will not combine 
with more, but if it gets less, then part of the gas 
which could th of 
only partially burnt, in a condition very injurious to 
health. 


When completely burnt, a cubic foot of gas will 


not find enou oxygen will escape 


produce a definite quantity of heat, and although some 
makers and vendors of gas apparatus claim for their 


goods the property of increasing the effect I have just 


indicated, 1t 18S no more p ssible to do it than to in. 


ter 


crease a pint of new milk by adding wa 


The chief points to be observed in using coal gas 


are, consequently Ist, to burn it in the most com- 


plete manner; and, 2d, to utilize as much as possible 


of toe heat produced. 


There are two methods of burning gas to produce 


heat, each having its own merits. In one case the 


gas is divided into a number of small jets, exposing a 


very large aggregate surface to the action of the at 


mosphere. In the other case, air is mixed with the gas 
before burning, so that only a part of the total com- 
bining quantity of air has to join the gas at the surface 
of the 


reduced, and the bulk of the 


flame, ‘This allows the surface to be greatly 


flame to be increased, 
and consequently renders it possible to burna greater 
quantity of gas than before in a given space. 

The latter method, which is due to Prof, Bunsen, 
is the one almost invariably adopted in burning large 
quantities. ‘Nhe gas can not only be burnt in mucn 
less space than formerly, but it gives off no smoke, 
and consequently deposits no soot on any surface which 
it may be required to heat. 


I light the gas issuing from a tube half an inch 


in 
diameter, and you see a long, straggling, smoky flame, 
As it is only by contact with the atmosphere that com 
bastion can be supported, the gas has to expose a 


considerable surface to the air in order to get its snp- 


ply. There is a hollow space in this flame extending 
to at least two-thirds of its height, and full of gas, 
which can only burn when it meets the oxygen. ‘The 
sheath of flame surrounding this hollow sp repre- 


sents that part of the gas already under the influence 


of the oxygen, and the thickness of the sheath may 


ight dournal. 


fuel for every domestic | 


| on the 
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represent the distance to which the oxygen penetrates 
before it completely combined with the ges. If a 
of water or other cool substance were placed 
ver this flame, a coating of soot would soou be de- 
posited But the moment I admit air to mix with the 
gas below the flame, the flame contracts to at least one 
sixth of its previous size, the illuminating power dis 
appears, and all the heat the large flame gave out is 
now produced bythe smaller one. This flame deposits 
no soot, but on the contrary, will burn it off a coated 
irla 
Ret ing to the smoky flame, I ccat a piece of tin 


earbon, which has suddenly been 


plate with solid 


invisible and gaseous form into a 


inged from tae f 


wonderfully fine black powder; and, now admitting 
the air, t flame shrinks and intensifies, the carbon 
is again transformed, and is now carbonic acid gas. 
Bun . OR atmospht ric burners, no matter what 
their form may be, all possess certain cessential parts 
incommon. ‘There is a gas-jet orifice, and, in close 
proximity, one or more air openings. ‘There is a 


chamber where the gas and air mix and there is an 


outlet where the mixture burns 


Here is the simplest known form of Bunsen burner. 


It consists of a straight upright tube, with a gas-jet 
orifice at the bottom, and holes at each side of the jet, 
through which air is drawn by the inductive force of 


the ga On removing the tube and lighting the jet 
the gas burns in a long pencil from the orifice, but, 


when the tube or mixing chamber is put on, the 


must burn at the top. 


If the 


teriere 


is Should light inside, then combustion isin- 
l with, and partially burnt gas begins to escape 
pre du ing that sickening smell which has brought the 
Patent 


Office bears witness to scores of inventions devised to 


Bunsen burner so often into disrepute. ‘The 


obviate this defect, and it is my purpose to exhibit to 
you several forms of apparatus designed to avoid this 
most inconvenient tendency. 

[ shall now direct your attention to the appearance 
of the flame, as it is in all cases an unfailing index of 
Not 


only must the proper proportion of air be mixed with 


the value of the burner for practical purposes, 
the gas, it must be mixed intimately, otherwise the 
flame will be irregular, produce a roaring noise, and 
be liable to light 
The roaring appears to be caused by certain 


within on a slight change of pres- 
sure. 
parts of the column of gas and air having explosive 
proportions which ignite and burn more readily than 
the rest. These explosions are so rapid as sometimes 


to produce a musical note. This irregular mixture 
may be cured in the common burner by lengthening 
the tube and by other methods. 

Here is a burner one inch in diameter, with a flame 
which sbows all the peculiarities of good combustion. 
The flame has a hollow space within represented by a 
most brilliant emerald green cone resting on tue tube, 
Above and around this is a clear, amber-colored flame. 

‘he cone has a sparkling irregular surface, and the 
flame shows a strong disposition to ‘* light down,” in- 
dicating an imperfect mixture of gas and air in the 
tube. To render the admixture more complete, I shal 
put into the tube a piece of sheet metal, folded in 
the tube into several flat 


such a manner as to divide 


passages. The flame is now quite steady, although 
the air openings at the base of the tube are full open, 
and the gas may be turned up and down within wide 
limits with perfect safety. In this case the surfaces 
against which the gas passes give it a rolling or eddy- 
ing movement, which thoroughly mixes the gas and 


air before they reach the flame. 


A mass of loosely. 
twisted wire will produce nearly the same effect, but 
it reduees too much the velocity of the current. 
Another, and a more complete method employed to 
adjust the proportion of air is exemplified in the 
‘*cam ” burner 
At the base of the tube is a gas cock, having an ec- 
centric fixed on the plug or key, which lifts the air_ 
slide in such a manner as to adjust the gas and air at 


rhe 
are so made that on one side the maximum amount of 


movement. curves on the cam or eccentric 


one 


air is admitted, producing an oxidizing flame, while 
other side the curve allows a less amount of 
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air, producing a deoxodizing flame. By quickly re- | Tanie IIl.—Pressure of Gas 1 
yersing the cock, the air slide is closed, and pure gas / 
purrs at the top of the tube. In addition to this, the - 
burner tube is hinged so as to incline to any angle, Height \ 
making, on the whole, a very useful laboratory bur- | Exper of Height of 
ner. iments inner yuter fl 
To illustrate the intensity of the heat of the flame, — 
[shall expose to it a stout piece of copper wire. It 
becomes rapidly red hot, then a pale golden color, and Inches Inch ( 
now it has fallen in molten drops into the vessel of | No. 4 "00 
’ . : POs Devs 1°00 
water placed below the flame. Copper is estimated to | \)°° ° ca ; 
No. 6..... 2°40 j 
melt at 2,245° F 
It is not always ccnvenient to use a burner of this ; 
In Table III. are the results of thre 


escription, because if the pressure were to be sud. 


with the illuminating burner against the | 


enly lowered independent of the gas cock and cam, 
. 2 ner. A vessel of tin-plate, containi1 
jt would light down and cause the usual nuisance. : 
: ter, was placed over an illuminating | 
In order to have a burner which shall be absolutely , plhdeaactns : 
: we ", | batswing form at a hight above the fl 
safe and reliable under all variations of pressure and 5” 5“ 


. of three trials as the best position '} 
jnality of gas, another form of burner must be used: cig nes eas S post 
% and quantity of water were placed oy 
of a class represented by the tangent burner. peasy ot weer ee 


burner with like precautions 


It consists of a circular chamber, into which the jet 


of gas enters at a tangent, drawing with it the air ne- Taste If! 

cessary for pre-admixture. The compound eddies round | ®*Periments a Sees 2 

the chamber escaping finally at the tube a perfect mix- | Batawing, ™ 13 { 2 

ture, A diaphragm of wire gauze below the tube pre-| Bunsen diet — 

vents the flame from getting into the chamber, and a/| The results of this experiment ser 

covering of the same material protects tke jet orifice | has just been stated. With gas burning in bi 

if the gas. at the rate of four and a-half {cubic fect per 
This burner may be made of various sizes, of which | water was boiled in {) minutes 32 second 

I have here an example with 12 fiames. | sen burner, whereas the batswing re juired 


It is now time to inqvire how ionuch air is mixed | 45 aeconds. The balance in favor of t f 
with the gas previous to combustion. The tables I. | therefore, 3 minutes 13 seconds, 
and II. contain the desired information. They were | the diameter of the Bunsen burner is in 
made upon Newcastle coal gas, combining with about | comes more and more difficult to obtain a 
six and a-half volumes of air, and as the same coal is | steady flame. Increase of length gives the 
ised to make London gas, they will serve to repre-| more time to mix and produce a regular flamé 
sent the results of burning London gas under the | slightest disturbance causes it to strike d 
same circumstances. ‘They show how much air may | experiment with the folded plate and twi 


was the maximum limit of pre-admixture with aseven-| air mixed previous to combustion n 


sixteenth inch burner ; if the air exceeded that amount | augmented, because the surface of the flam¢ 

the flame would go down the tube and burn within. | takes up the remainder of the air to rend 

If, on the other hand, less than 65 per cent. of air} tion complete) does not increase in the s 

were mixed previous to combustion, the flame began | the volume of the flame. If the flame b: 

to burn imperfectly and deposit soot, There must | straggling, although giving off no unburnt pr 

always exist a certain proportion between the diame- | it will certainly deposit soot when applied to t) 

ter of a burner tube, the quantity cf gas passing | surface of a vessel of water ; it therefore be 

through it, and the quantity of air mixed with the | matter of the greatest importance, that the | 

gas, A well-made burner will be equally efficient with | of a form that is free from the risk of stril 

ga3 at all pressures, from three-eighths of an inch up! when lighted. To meet this difficulty the pe 

to any number of feet on a water-column : and it is cap has been devised, which ,by reversing th: 

difficult to say how much gas may be burned through 

one tube. We have already observed that as the pre- | 1 of ; 

admixture of air increased, the flame becomes smaller | results. Instead of regulating the admis 

and more intense. Bearing in mind, then, that the | grom below by partially closing the air 

nearer a substance to be heated is placed to the source 
Fo he s rapidly the he sses into it, w 

of heat, the more rapidly the heat passes into it, we | A cap of perforated metallic plate is fit 

find that a vessel of water may be placed nearer the | 

center of the flame without interfering with combus- | top of the burner tube and made to slide up and 

tion. There is also less risk of the flame being fouled | so as to adjust the number of openings through 

in its own products when the amount of air it takes | the air and gas are to escape into the flam 

up while burning is reduced to a minimum. 


principle of construction, gives the most rema 


done at the top by back pressure, 


offers more or less impediment to the upward 


BURNER been fonnd capable of burniug every kind of 














* Cone almost impercep\ble, with short white ta 
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be safely mixed previous to combustion io a burner of | slight obstructions made a certain improvement 
a given size. | could not be called a complete remedy I’) 

The burner used for this purpose had a tube seven-| is the best known appliance, but when n 
sixteenths of an inch inside diameter. The consump-| size the combustion in the interior of the fi 
tion of gas was maintained as nearly unifo.m as pos- | comes imperfect, and, after ail, it will not! 
sible. ‘The tables indicate the changes in the appear-| ing low without striking down. Another n 
ance of the flames as the pre-admixtnre of air varied. | condition also presents itself, increasing | fi 
The result showed that one and a-half volumes of air | of obtaining a good large flam: The 


EXPERIMENTS ON THE PRopoRTION oF Gas AND AIR, | of the gas, and thus controls and regulates its | 
Mixep Previous To ComBusTIoN, IN WALLACE'S| of drawing in air atthe bottom. his burne: 


TABLE L—Pressure of (fas and Air siaz-tenths of ah with equal facility When lit, and adjuste d t 


Inch. maximum amount of air, the cap is studd 

brilliant green beads forming the base of tl 

Height V olume Vv — | each bead corresponding with one of these perf 

Exper- _ of Height of of gas id tions, while above you see a flame which is 
ime n ts.| inner outer flame. per per the centre, and without that hollow inner space 
— nom: hour. has hitherto been considered a peculiar feature 

a a 

Inches. | Inches. Cu. feet. Cu. feet. A piece of fine wire put across the flam« 

No. 1..... oe 2°75 6°00 8°22 | the cap is incandescent along the whole let 
- Sap by B bas pen oan | veloped in the flame coming from a burner tw: 


47 





ng forty fect ef gas per hour. 
ypenings, a hollow con- 


u the flame, and the 

On again admitting the air 
ediately incandescent, and the 
order to make the appear- 

use a cap with 
, Which, if carefully light- 
ell BD int The cap 18 
whose brillianey 

htest emeralds. Their color 
f they are hollow, and 
ire of air and pas, and 


h other on the slightest 


tl my it the base of the tnbee 
i te that a great increase 

in the amount of air mixed 

mbustior | ipposition has already 


suaement, proving that a bur- 
ter will burn safely a mixture 
ALCI} 


r pel volume of Pas, 


t yet thrown much light on 

of this flan Phe carbon lines are 
in the spectrum of the green 

of mbustion indicated is 

at first thought pe ssible 


temperature of the flame might 


1 the nitrogen of the atmos- 

, but a mixture of pure oxy 

is gave the same spectrum as before, 
ren may be supposed to pass through 
co sto cooking seems to 

nt of attention from competent 

nd useful apparatus are easily obtain- 


with the gas stove, which 


mprovement for the past twenty 

been 1 ch ornamented, and that is all. 
‘put in the smallest case that will 

l ming teo hot, seems to be the ne 
If a chimney is used, it i8 

} tof the stove cz , 80 aS to car, 

the products of combustien, 

irner is putin a common fireplace, 

hths ot the he it go up the chim- 

non » extravagant method of using 





ative Analysis of Coal and Peat, 


processes have been used by me 
n of carbon, bydrogen, asb, and sul- 
d most of them were found 
ate, but rather troublesome in execu 
wing process was used with great sce 
recommended for laborato 


by this process the work is 


executed, giving at the same time 

I] x ic Water. 
the substance ina finely divided state 
porcelair rucible placed in a beaker 
ntity of sand on the bottom of it. 


yvered with a watch-glass, and the 
on a sand bath and heated for about 
») a temperature of J10°. The end of 
easily known by the dryness of the 
substance when dried is weighed, 


next calculated. 


( id Hydroge a 
found to be Liebig’s :—The 
rm. of coal or peat with lead chromate 
itube of hard giass, 0°25 metre long. 


yvater, and sulphuric acid 
tha potash apparatus containing 


part of KHO dissolved in 2 parts of 


» U-tubes, the first containing ignited 
ide, the second a solution of lead nitrate. 
in weight of the potash apparatus and 
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of the first 1 


acid and water cbtained. Knowing that carboni 
acid contains 27°2 per cent. of carbon, and water 11°] 
per cent. of hydrogen, the percentage of carbon and 
hydrogen may be easily calculated. 
Culeulat of the Calorifie Power 

As one part of carbon in burning yields 8080 calor 
ific units, and 1 part of hydrogen in burning 34,460 
calorific units, the calorific power of the coal may be 


quickly found 
Example —Coal from Mountains, 


village Grouchevka, South of Russia 


Donet; 


Per cent 


Carbon 80) 
Hydrogen . 110 
Sulphur... —_ 10 
Ash ee . 23°0 
Hygroscopic wate: 6°0 


for calculating the amount of calorific units in this 
coal we proceed as followins 


have O°5S Mids) 


Oll 


For carbon we 


1686 
For hydrogen we have 1460—38700 
Total calorific units in the analyzed 
specimen S476 
4. Estimation of Asi 
1 grm. of powdered coal is heated in a muffle in an 
open platinum dish till all the carbon is burnt off. 
weighed 
5. Estimation of Sulphur. 


/ 


The remainder is the ash which is 


0°5 grm. of powdered coal is heated with a mixture 
of 15 ¢.c. of HCl and 5 c¢.c. of HNO, for 


hour, and next left for [2 to 15 hours onas 


about one 
ind-bath. 
‘The liquor is filtered on a strong double filter to pre 
vent the coal-dust passing into the filtrate. ‘The sul- 
pur is precipitated from the filtrate by barium chlo 
ride. The solution is left quiet for half and hour and 
is next filtered; the precipitate of BaSO, is washed, 
dried, and then weighed. Supposing 0°5 grm, of coal 
to be used for the analysis, every 0°001 grm, of bari- 
um sulphate obtained is equal to 0°02 per cent. of sul 


phur.— Chemical News. 





Specific Gravity of Fixed Oils. 
— 
The following table represents the relative weights 
or specific gravities of different fixed oils 


Sperm...... ; ‘i 884 Cherry stone 94 
Tallow.... 900 Fis} Qo4 
Rape ROC, ....0 915 Cameline...... gor 
Plum kernel... 913 Nightshade....... 995 


Hembane seed... 913 Sunflower seed 





i 
i bir sececek 914 Hemp seed 
Ground nut.............. 915 Cocoa nut 
Olive. Seamnaensdsiae cece: Le Quy 
Sessamum “16 Filbert... Qo 


Almond........... ri " 017/Anda.. 





W. mustard seed. 918 Horse-chestnut 927 
Radish seed. 919 Cod-livei . 928 
Grape seed... 920 Seai... gg 
Poppy seed. weeees 922 Linseed (new 930 
Whale (train 923); Weld seed sone. 9986 
B. mustard seed.. .. 023 Orange seed 940 
Walnut... sanuieht 923) Linseed (old 960 
Cucumber seed......... 9: stor.. 965 
Tobacco seed......... 923 


Most of 


phere—the oxygen of which they slowly absorb. In 


the fixed oils are affected by the atmos- 


some cases the oil becomes thick; or, if exposed in a 
thin layer, it dries. In this manner a skin is frequent- 
and if it be left 


for some time in a lamp, it will assume a jelly-like 


ly formed over the surface of the oil 


appearance. Other oils do not become so thick by 


exposure to the air; but they acquir 


an unpleasant 


sinell and get rancid. The former is the property of 


the drying, and the latter of the fat or unctous oils. 
These changes are due to the action of atmospheric 


oxygen; indeed, Saussure found that a layer of 


nut- 


oil, one-fourth of an inch in tbickness, absorbed as 


much as 145 times its bulk of « s course of 





eleven months, of which quantity 142 volumes were 


taken up during three months’ exposure to the sun. 
It appears, also, that it is the carbon of the oil which 
and, as it 


undergoes oxidation; were, slowly burns, 


evalving carbonic acid. This change is always accom- 





-tube will show the quantity of carbonic 








panied with an elevation of tempe l hence 
it sometimes happens that t ! n, that 
have been smeared over with nd then thrown 
aside as useless, have, in t ( fa fe lays 
generated heat enough to produc } tane s com 
bustion. Fires lave frequently o nated 1 this 
manner in warehouses and dockyards, where such 
materials bave beer llowed to This 
points to the dan r that is att lant « careless 
and slovenly trick of throwing greasy rags, and other 
such matters, into out-ot-the ( Lh 
oils which absorb oxygen with great f ity, and the 
by become thick, are not well-suited fox I istion 
in Jamps, unless the lamp is cleaned ont every day, 
and a fresh wick adapted to it Phe quic irying oils 
are linseed, poppy, walnut, hemp seed, and nut—all 
of which are employed by painters on this very a 
count; while rape, colza, sessama, or ngilie, cocoa 


seed, cameline, sunflower, cotton, mustard, 


nut, grape 





the calorific 


&c., only dry after very long exposure to the air; and 
sperm, olive, almond, seal, and whale oils are not 
much disposed to dry at all —Coal Trade Journal 
Death of Amo:. D Smith. 
PRESIDENT OF THE PROVIDENCE I HT CoO, 
ee 
Ata special meeting of the directors of the Provi 
At I I ting of tl P 
dence Gas Company, holden at their office on Mor 


day, January 22, 1577, the Vi 


the death of Amos D. Smith, the President of the cor- 


poration, at his residence in Providence on Sunday 
morning, the 2ist instant, whereupon it was unani 
mously ordered by the Board that the f wiDg min- 
ute be entered upon their record 

The Directors of the Providence Gas Company re- 
ceive wilh profound sorrow the intelliger of the de_ 


cease of their late President Amos D. Smith 


Upon the organization of the Ci 


Mr. Smith was chosen with singular unanimity to pre 
side ovor its deliberations, and to bear the weighty 
responsibility which belongs to the office of Presi 


dent. [or the period of twenty-nine years he 
this bigh office, and until compelled by failing health 
to relinguish the active supervision of its affairs, he 
devoted himself with unsparing industry and conspic- 
uous ability to the promotion of the best interests of 
He gave to its str 


the Company ling infancy his 


time, his energy, and his great personal influence. 
He lived to see it 


ceive the reward of his long and di 


and prosperous, and to re- 


strong 
tinguished services 
in the consciousness that its growth and success were 
so largely due to his unselfish labors and to his teady 


adherence to the wise and upright rules 


which were 


the commanding principles of bis life. 





We hold in grateful memory these lor and emi- 
nent services and the delicate consideration for all his 
associates in the board, which ma i] personal 
and official intercourse with the 

It is hard to feel that we shall no more see his gen- 
ial face and his stalwart form in I f f trad 
That the voice with whose accents we are » familiar, 
is hushed forever, and that we sl no! e lean up 
on his solid judgement, and contide in W coun- 


sels. 

His work is accomplished, he has entered into rest, 
esses of life. for 
with the 


i with the re- 


he has exchanged the trials and sue 


the awards of immortality. Passing away 
loved so well ar 


love of those whom he 


spect of his fellow citizens among whom he had spent 
his long and honorable life. 

The death of such a man calls forth th 
a feeling, almost universal in this community. We 
unite the expressions of our sorrow with those which 
come from the church of 


his mature affections, 


from hospitals, from the abodes of penury 


1 suffer 
ing, made bright by his ready sympathy and gener 
ous benefactions, from all those upon whom h be | 
stowed aid and counsel and from that | ived circle | 
of which he was so lately the center. We approach 
with respectful sympathy those whom t event has 
left desolate, and we will eve: erish the memory of 
our associate and friend 

Voted, that a copy of this minute sent to the fam 
ily of Mr. Smith, and that the Directors attend the 


funer+l on Wednesday, the 
A. B, Starer, Secretary. | 
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Correspondence 





cr rrespondents, in all cases, shouid sign r communa 


cations with their names and address in full—not for publict 


1 faith.—Ep. 


, unless desired, but as a guarantee of go 





Tar as Fuel. 
Newark, N. J., 
There isin your Journal of the 16th 
‘<5? ad before the 


Society of Gas-Lighting, which states that the method 


January 16, 1877 
Mr 


inst 


Editor 
a criticism by on a paper re 
of estimating the heat units for some of the minor 


constituents of tar, is not correct. This may be s0, 


but I object to a modification of the figures, as given, 
based solely upon J's ipse dixit.' 

J writes; ‘It appears to be a common mistake in 
estimating the calorific power of petroleum and tar, 
to make deductions which lessen the heating power 
when the elements deducted really produce the oppo- 
site result, adding to rather than subtracting from 
effect of the fuel; and this 


the fact that 


seems to be 


the more noticeable in view of practice 


on a large as well as experimental scale, demonstrates 
that the actual heating power of tar and petroleum is 
larger than the calculated power. 

It seems to me that the question is—are there any 
experimental or practical results on record, absvlutely 
authenticated, that demonstrate thet the actual heate 
ing power of tar and petroleum is larger than the cal- 
culated power ? 

If so it may then follow that the present method of 
calculation is incorrect, or may be based on a wrong 
theory. This question arose at the time of the Eng- 
lish experiments referred to, but itseems to have been 
settled that the actual heating power was not as great 
as the power calculated by the formula. 

Prof. Henry Wurtz, in a report on the Eames Sye- 
tem of Furnace Working with Petroleum, appears to 
sustain the view that the thermal effect of a liquid 
hydrocarbon may exceed its theoretical power, and 
offers the following as the explanation 

‘Carbon, like everything else, hasa latent heat of 
pus or of liquidity, though the amount of this is 
yet unknown. I1tseems probable that it is large in 
amount. In case of oil fuel we are clearly dealing 
with liquid or fused carbon, which, according to this 
view, should yield us more effective heat for equal 
weights than solid carbon in coal 

It seems from the phraseology in J's letter, that he 
has adopted the Professor's views. 


The method adopted by me, in calculating the heats 
units, was that found in the books, and the , figure 


are correct in accordance with the formul#, the for- 
mula for a fue! containing C, H, and O. being 
p C H—i0O 
the allowance for water, etc., being in accordance 
with the rules generally accepted. 
It is not necessary to take up and refute, in detail, 
“y 


O, water. etec., etc., in the tar, because ‘' J 


the theories of in reference to the influence of 
is evid- 
ently familiar with the formule, and the facts from 
which they are deduced. 


t is evident that ‘‘J ” has atheory of his own, not 
to be found in the books, for estimating the calorific 
powers of liquid fuels, differing from that generally 
accepted ; indeed he suggests as much in the last sen- 
of his letter. 

De quibus certus es, loquere opportune, Mr. J. 


tence 


instead of attacking the old theory, as embodied in 
my paper, let us have your own, and the facts upon 
which it is based ; this might” prove most acceptabl 

and valuable to every one interested in the use of fuel, 
entitling you to the thanks of the readers of the Jour- 
nal, including myself. V.. 


High or Low Levels for Works. 
January 27, 1877. 
Mr. Editor: 


better sites tor gas works than low levels. 


Mr. Cathels states that high levels are 
He told 
the Association so, in New York, last October, accord- 
in,; to your report of the proceedings. 

He adduces asa prime reason, that on the high 
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- 
jevels the distribution of gas can be effected during fuges to give light hen . th ¢ rat thar mpel foreign shipping to 
he day with less pressure on the mains than where ent. W t s,—] 

the works are on the lower level. beer 


As he did not demonstrate his proposition, and as 


[, perhaps, did not apprehend his precise meaning, I 





Gas.—Cedar Hollow 


uly with pe 


write to beg the favor of an example applied in illus- street n tl lar] 1 wart 
t Kast Whiteland 
tration. Let this matter be attended t : 4 
©. . 4 : - : e | 1 pitent vaporizer to 
I'wo towns, A and B, have each their main linesof Board. The gas w t 7 
: ‘ : i ¢ ! hiine produces 
distribution on two parrallel streets, one of which ord nd impr I 
making about 2000 bush 
streets is situated tifty feet above the level of the mpany to fur Lay , tl : 
‘ } y pe ' yitnou 
other. In all respects the two places are alike, except than eve lL} citizel bye ; xf? t 
, i m mimands from 20 » 25 
that »t A the works are on the lower street, and at Bt! 1 of January Let { 
: | i i than any other 
on the upper. it up tus hav . 3 / 
PI I ( nd is mostly used for fine 


A checks his pressure to five-tenths in the day time, 
and has, consequently, one inch on the high street, 
and half that on the lower. 

B runs at one inch pressure, and consequently has 
a half inchonthe lower street, and one inch on the 
higher. 

X seems equal to X, with the exception (no pun 


intended) that B has the disadvantage of a higher 
initial pressure. 


I don’t suppose 


is so, but it looks so from the tree. 


Now, I don’t say this is so ; 


And because it appears thus to my ignorance and I 
cannot make it right, I have written to ask the favor 
of an explanation on the basis of the above 
tion. EK. 8. 


iliustra- 


STULTUS 





Gas a Positive Blessing. 
-_ 


It is often said ‘‘ we never appreciate the blessings 


we have until we have lost them. There is not a 


little 


truer 


truth in the remark, and we would all takea 


estimate of life if we were permitted once in 
awhile to realize the value of our surroundings. It 
would cause an end of much useless fretting and re 
pining , and dissipate a great deal of false and morbid 
discontent with our lot in life. We were forcibly 
struck with the literal verity of these things when this 
city was suddenly left without gas on the night of De 
12th. We 

f 


years, and had come to look upon it as a matter of 


cember had been using gas for several 
course, and sometimes people who are predisposed to 
grumble, would complain about it, and all that sort 
of thing, just as they sometimes do about their best 
and dearest friends, and those things they would be 
most loath to give up, but they never had fully real- 


lzed what a positive blessing it was, how cheap and 


convenient, how utterly superior it was to all other | 


kinds of light, bow safe and brilliant and cheerful and 
how its power of dispelling darkness was more than 
eighteen times that of ordinary candies ata cost of 
less than one, these things were suddenly bronght 
before our peopl 
forget. 

We had become so accustomed;to gas, we had for- 
gotten how to appreciate the benefits as we do with 
many other blessings in life. But we undertake to say 
that there is no difference of opinion on the subject 
now. The experience of the citizens is too recent, 
and was too vexatious not to be remembered for years. 
The 
dles, or of evil smelling and dangerous coal-oi) lamps, 


miserable makeshifts of dull, glimmering can 
and the snuffing of wicks and trimming of smoky 
burners, and the constant knowledge that you had at 
your elbow or above your head an element more dan- 
gerously destructive than a six-inch sbell, which might 
at any time explode mutilation and death upon you 


and upon your loved ones in a moment. caused the 


beautiful, brilliant and harmless gas to be fully ap- 


preciated. What is evident to us all is, that we can- 


not do without gas ; our people, after the'r late ex. 
perience, would go to any sacrifice rather than give 
it up. It isrmauch cheaper than coal-oil or candles. 
It is very much safer. 
Let us then aid our excellent gas company in extend- 


It gives a vastly superior light. 


ing their enterprise, and to give more of our citizens 
its benefits. Let us encourage them to put down 
more pipe in every part of the city, until the whole 


of Brownsville is illuminated by this beautiful light. 


with a vivid force they will not soon | 


As a tallow dip is to the sun, so are all other subter- | 
‘ 








best houses there hhid 
For several we ir ¢ } ; 
| ; 1 f the extent and valua 
accident from the use f nd 
yuntry may be 
learned the necessity of tl mod , - ; 
. ving facts lhe varions rubber 
city. At the first introduction of ga 
7 ! t 00 hands, and the cap- 
ville they were regarded a nd of ‘ , 
. ted t t may be set down at aboat 
thir very I >but not at he ' , ’ ] } 
half 1 ! f dollar Lhe total value 
has been exploded, as it t to | N a , , Rs 
C4 ' t is proba Vv} ‘ than R17. HO O00 
comfortable to its inbabitant tt 
ny | year there were about fourteen and a 
gers that 1s envel ad in darkness ev r I y ; 
; fy n pounds of ut imported into the 
man who ow | 
) over one-half of which 
rectly interested in 1] { ( ' 
B th reat depot of caoutchouc 
It serves as a protection inst 1 : 
. 3 from § America During the same 
eral misdeeds of per . 
: Great Britain imported about the same quan. 
tions The bright gas ht prevents 1 ’ , > 
¥ tit e two-third f which was from Brazil, 
rime, and hence it is a potent an iry t 
i trong eff was made to force the Indian 
interests « tl m | 3 
+] { 
benefactor to Brownsvill | 
be sustained libera I 
zens. The defect in the main pi Retort Settings 
repaired, at congiderable expe! i t >_> 
furnished is the be t in In the report proceedings of the American 
4 s the sick clare f + y ‘ 4 4 . 
beats the si Kly gia [ y 1d ; Lig] Association, in your issue of the "Sth ult 
we cannot beliey hr citizens W v l y i that Mr. Cathels is uuderthe impression that, 


} 


ise when gas can be « tained i " : nu »} a _ 


d as retort fuel, ** high 





ensable to create such a draught 
i Be OE vill ensure a sufficient quantity of air being drawn 
Ghennewt and Serentrhe Arevertory, the farnace to burn each of the 


the coke, the hydro- 


bodies into 


aa ind the bon of the gas into carbonic acid in 
Wetpinac TIRes n we - og t t ¢ i lof at the chimney top, and for like 
steel or iron, ‘* edge 1} r hamyr I the { , vreau ti when coke is 
the weld. Weld solidly on the flat 

edges with a sharp cl ; nd dress wit As regards the theory set forth in the latter part of 
method saves time and insnres sucee bove quotation, I would submit that it is not 
I slam now working settings of 
CHINESE RAILROAI I lif ‘ nine feet long by fifteen inches di- 
and threatened to defeat the ven, using coal as fuel, by means of a 
in China. between Shangha iv nly two feet eight inches long by five and a 
adjusted. — Ame V/ f es wide at bottom, fitted with one two-inch 
ire fire-Lar—deducting which we get an air space 

> inches 


Metuop or Distincuisyuina | ( I , : > , . : 
etting a supply of hot air is delivered in thin 


FrRoM Coat Tar BENZINE lo a few i Be ee 
sund the top of the furnace, and the com- 
add a crystal of iodine; t | 1 : ; ; 
istion being perfect, the heat thus obtained is in- 
raspberry red, while the latter yi av : ‘ ; 
sah tense For further particulars of this class of furnace 


Lhid. : 
I would refer your readers to the very able paper read 
Association of Gas Man- 


the meeting of the British 








FRENCH ExnrsirTIon, | The § nts of | agers, 1875, by Mr. Jobn Tindall, the engineer of the 
Sweden, Norway, Switzerland, aud Aust tated | Wallsall Gas Works | theory of this class of fur 
to have intimated their intention of aba Pate therein very fully explained, and I have great 
ticipation in the Paris Exbil : “ in bearing my testimony to its entire success 
many officially refuses tu take part ir tever lin , Lng 4 
course other nations may put ‘ tall In this remote part of the country I have not many 
the United States will take a pi nent } iw I inities of visiting other works; but question if 
think there is little doubt but I mall a fire-bar area as the above has ever been suc- 
this country will be more largely represented than at | cessfully worked Poe | 
any previous foreign exhibition { if [he perusal of Mr. Cathels’ paper has afforded me 


urer and Iron Worl | verye : interest and profit: but on the par- 


the facts before me are so 


juesvion, 


Ligut-Hovsse D A stro? ef t ruch at variance with his theory, that I feel con- 


making by the leading maritime and con rained to submit them f 


ENGLIS3 
yr consideration. 


ciations of the country to induce Cor t I may add that the chimney at these works is twenty- 
orrespondence witb the government of ( ! ht feet high by four f square inside, and works 


in regard to the light-house dutie ‘ vens of five retorts each. 

that country [be original light-hou M. J. Parsons, 
now become extinguished, it is considered t ? t} Gas Works, Carnarson, North Wales, Dec. 2, 1876. 
time to ask that the British government maintain th J Gas-l ling, Dec. 12, 1876 































































American Has 








A. M. CALLENDER & CO., 


PROPRIETORS, 


Editor—G. WARREN DRESSER. 
$< 


PUBLISHED ON THE 2ND AND 16TH or Each Monta 
At No, 42 Pine Street, New York, 
Ses 

This is a recognized official organ of— 
IGHT, HEAT, MINING INTERESTS, STEAM, 
WATER-SUPPLY, PATENTED INVENTIONS, 
VENTILATION, SANITARY IMPOVEMENT, AND 
GENERAL CHEMICAL SCIENCE, 
— 
TERMS 
UBSCRIPTION—Three Dollars per annum, in advance. 
te 
AGENTS 
NEw YORK—AMERICAN NEWS COMPANY, 119 and 121 Nassau St 
ORTON—S. M. PETTENGILL & Co., 6 State Street. 


HILADELPHIA—COE, WETHERILL & Co., Ledger Buildings, 
Phila, 


Germany—B. WESTERMANN & Co., of New York. 


FRIDAY, FEBRUARY 2, 1877. 


Acetylene. 
_— 
Acstylene, ethine, is, perhaps, the most interesting 
of all the gaseous bydrocarbons existing in coal yas 


| ¢hat as much as 10 cubic centimeters can be 


Right #onrnal, 


Feb. 2, 1877. 





| formed, which consists of acetylide of cuy [his 
| 11 ; 

| may be collected and dried ; 
with dilut 


| ed. 


and then, when warmed 


hydrochloric acid, pure acetylene is evolv- 
If the quantity of gas passed through the copper 
arriving 
the gas 


solution be measured, we have the means of 


approximately at the amount of acetyl 


Some other modes in which acetylen is formed may 


be briefly noticed It is remarkable that it ec 


produced by the direct union of its elements. When 
} 7 


carbon points are ignited by a very powerful battery 


in an atmosphere of hydrogen, a considerable quanti 
i 


ty isformed. With 40 or 50 Bunsen’s cells, it is said 








obtained 


ina minute. Acetylen is also produced when coal 
gas is burned with an insufficient supply of air 
Everyone has recognized the unpleasant odor produce- 
ed, when gas is burned under such circumstances, as, 


for instance, when the flame of a Bunsen’s burner ac- 


cidentally burns in the interior of the chimney. This 
is, in part, the result of the production of acetylen. 
A proof that acetylen is one of the products of the im- 


perfect combustion is easily obtained by inverting a 


glass flask over the Bunsen’s lamp so burning, and 
afterwards pouring in a solution of cuprous choloride 
whereupon the sides of the flask become covered with 


a film of the red acetylide of copper. ‘There are sey- 


eral other modes by which acetylen may be produced, 


but they have no special interest for gas manufactu- 
rers, 
Acetylide of copper, it must be mentioned, is an | 


explosive compound, and is occasionally found when 


coal gas is passed for a considerable time throngh 


copper pipes. It is exploded by heat, perc n and 


iSSI1OI 
friction, and several accidents are recorded, due to its 
deposition in tubes of copper, employed for the con- 


veyance of gas.—London Journal of Gas-Lighti 








The proportion found is exceedingly small, which | 


might be wondered at, seeing the numerous reactions 
by which it is produced, many of which must take 
place in the retort. It is, for example, formed when 
marsh gas, the ch'ef constituent of coal gas, is exposed 
also 


toared heat. It is produced when marsh gas 


and carbonic oxide, another ingredient in coal gas, 


are heated together. But, unfortunately, acetylene 
may be said to be born under conditions in which it 
cannot continue to exist. 
dull red heat it decomposes to form a number of 
ies, among which are found olefiant gas, hydride of 
ethyl (C2H6), benzine, and several other liquid hy 
drocarbons, with the separation of some carbon and 
hydrogen. Heated with hydrogen, it is also decom- 
posed, with the formation of olefiant gas, benzine and 
And, | 


fiant gas and acetylene are heated together t 


a variety of other compounds. istly, when ole- 
» dull red 
ness, they are reciprocally decomposed to form a 
ount 
of its high illuminating power, it would be most de- 


number of products. Thus the gas, which, on a 


sirable to retain in coal gas, is produced in the retort 
under conditions which seem to forbid its continued 


| 


An Engineering Feat. 
-_ 
There was accomplished in San Francisco on the 
18th inst., an engineering feat which is creditable to 
the gentlemen’under whose direction it was perforwed. 
Mission street grade it was 


Owing to a change of the 


1ecessary to lower some twenty-six inches one of the 


|}mains of the Spring Valley Water Company. The 
pipe is twenty-two inches in diameter, and supplies 
the entire southern and southwestern part of the city 


When exposed alone to a | pounds to the foot, mal 


It is made of wrought and weighs 


iron, nearly sixty 


king the weight of the whole in 


bod- | the vicinity of 60,000 pounds. 


On the the 17th a force of 


set to work to uncover the pipe line and 


afternoon of ibout 100 


men were 


dig a trench under it to the required depth. As the 
work progressed heavy joists were placed across the 


trench at distances of forty feet, and the pipe sus 


pended by means of heavy screws resting on the joists. 


At an early hour on the morning of the isth work was 


renew ed, and about 10 o'clock, everything being 


in 


readiness, an order was transmitted to San Andreas, 


whence the supply is drawn, to shut off water. Simul- 


taneously with this order others of a similar nature 


were issued to men stationed at the connection of the 


existence, and the wonder may rather be that any e* pipe with that of the Market street line, so as to keep 
capes the ordeal. the water from backing into the lower end of the pipe. 

Acetylene is a colorless gas, possessing a peculiar | In twenty minutes the wat r-gauge showed a reduc. 
and rather unpleasant odor. Its specific gravity is| tion in the pressure from over seventy pounds to 
0°868, and 100 cubie inches we ighs 28 grains. It is! seven, and ten minutes later the gauge wed tha 


freely absorbed by water, which takes up its own bulk 


of the gas, and that may be one reason why so little 


i8 found in purified coal gas. Being of all the hydro- 


all the pressure was gone and the pipe free of water. 
In order, however, to keep up the pressure on dis- 
tributing pipes, and supply about half the city with 


carbon gases the poorest in hydrogen, it burns, as| water—as otherwise it would suffer a water famine 


might be expected, with an intensely luminons flame, 
but since it can only be obtained in small quantity, 
no actual determination has yet been made of th« 
light it gives when compared with coal gas 

Acetylene is readily removed from coal gas, in com 
pany with the bodies above named, by bromine ar 
sulphuric acid; but we have also 


an of 


gas for 


easy mean 
Separating it alone, and of obtaining the pur 
experiment, 
through a strongly ammoniacal solution 


chloride, a 


of cuprous 


red brick colored precipitate »wly 


is 8 


id gates not being completely shut, and the sl 


If a current of coal gas be gently passed was ready to lower 





while the work was in progress—water was turned in 


from the Lake Honda reservoir through the large main 
that runs down Haight street to Market, and the pres- 
sure on this line increased 

Owing to some little delay, occasioned by the water- 


whe - 


the workmen at either end of the pipe in unfastening 


1 


the rivets, it was nearly 10°30 o'clock before the pipe 


In the meantime a new compli- 


cation arose, which threatened serious consequences, 


Che sun’s warm rays falling ona rigid d pipe 


expose 





1(V feat | 


long, threatened its expansion several inch- 
h, had it happened, would probably have ne- 
cessitated 


the severance of the pipe. However, the 


preliminary work was rushed through, and twenty-five 

f the most intelligent workmen were selected to 

xk the screws and lowerthe main. The circuit of 
the vi as marked off in quarters—one, two, three, 
fou nd at each signal from a trumpeter stationed 
at the lower end, and directed by the engineer of the 
company, Herman Schussler, the workmen simultane- 
ously made a quarter of the circle and then called out 
the number. This operation was one requiring the 
utmost caution, as the difference of a turn or two of 
the screws between any of the workmen would so un- 


| In 
fifty minutes, but not until the bugler had blown him 
self 


main rested 


ually distribute the strain as to break the pipe. 
sick, and had to be placed on the retired list, the 
bed, the the 
turned into the pipe, and the feat accomplished. 
the 


as on that day there is less water used than on week 


its ends were riveted, 


I 
in 
water 


Sunday was selected by Mr. Schussler for work, 


days. ‘The average daily consumption of water in San 
Francisco is 14,000,000 gallons, but on Sundays it sel- 
lom ex is 10,000 gallons.—/ron Aye, xix—2, 





Gas Stocks, 
quuoctations by W. HK. Scott & Co., Bankers, 
4 New York Ciry, 
FEBRUARY 2, 1877. 


PINE STREET, 











cr A JMmunications will receive particular attention 
aan 
| ( tN. 2 Cite 
tj tat. Par. Bid Asked, 
Harlem 1,850,000 50 105 110 
Manhatta £ VOO,G00 50) 35 ~3Bg 
Metropolitan... 2,500,000 100 145 150 
scrip » &1,000,000 LOO LOS 
Bonds 500,000 1000 100 103 
Mutual wees 65,000,000 100 O5 97h 
Bonds, gold. 900,000 1000 105 
Now Yo £000,000 100 130 121 
Gas Co.'s of Brookly 
Brooklyn 2,000,000 25 178 180 
Citizens 1,200,000 20 99 100 
Serip 320,000 1000 95 974 
P oples Epis Kpioe 1,000,009 10 50 5S 
Bonds........ $ 325,000 int 95 
Scrip 300,000 ; MO 
Metropolitan 1,000,000 100 76 80 
Nassau 1,000,000 25 x) SS 
si Ctfs 700,000 1000 OG a8 
Williamsburgh 1,000,000 50 135 140 
= Scrip is 100 
Out of 7 (ras €' 7 nies. 
Bath, Main BS 70.000 100 
Buffalo Mutual, N. Y 750,000 100 at) 
oe Bonds 200,000 LOOO 90 
Balti re, Md at 2,000,000 100 150 170 
Ctfs gold 1.000.000 LOS 
Bayonne, N. J 109 an 
Brockport, N. Y.. 25,000 100 . RO 
Citizens, Newark..... 918,000 50 97 100 
= - Ban. 124,000 -- 
Derby of Conn 160.000 100 60 g0) 
East Boston, Mass. . 25 132 
Fort Wayne, Ind..... 100 sa 
Hannibal, Mo... 100,000 100 95 100 
Hartford, Conn... 700,000 95 152 
Hempstead, L 25,000 100 7 
Jersey City i. 386,000 2) +3160 
jamaica, L. I 25,000 100 
Jacks ille, Lil 120,000 50 KY : 
Lewistown, Maine 100,000 100 no 85 
Lima, Obio art soe 60,000 100 
Bonds 30,000 M0) 
Laclede, St Louis Mo 1,200,000 100 LOO Lio 
Peoples, Jersey City » 225 185 
Leoples of Albany 650,000 400 20) 
= Bonds 350,000 1000 
Peoples of Baltimore 25 99 100 
o Bonds.... LOG ~ 
Perth Amboy ae. 25 - U5 
Rochester, N. Y... 100 sO 60 
Richmond Co., 8. I. 300.000 : 97 LUO 
Woonsocket, R. I... 150,000 100) 100 eas 
Halifax N.S 400.000 4) 148 150 
Hamilton, Ontario. 150,000 40 1124 
san Francisco (as- : 
Co., S. Frisco Cail. oo 100 
St. Louis, Missouri 600,000 nO LOO 
Stillwater, Minn 50.000 0 ~G 


Suburhaa, W'steh'str 390,000 0) 
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— Baugerties, N. Y .... 15,000 100) FLO 115 

Wroy, Citizens...... 600,000 100 100 
ch- ‘eniral, Westchester 466,000 50 90 95 
ne é 
he We note sales of 155 shares of Manhattan at 2354 
ve 4 at auction 

Je Harlem Gas-Light company have declared their 

to geul- annual dividend of + py yable Feb, 5th. 
of 
e, 
ad BENCH CASTINGS FOR SALE. 
he 
e- ALL THE IRON WORK BELONGING TO 
ut 


32 BENCHES OF * FIVES,” 


gonsisting of abont the following, viz. : 
of } 
= 25 Feet of Hydraulic Main, 20 in. diameter. 
In 160 Dip, Bridge, and Stand Pipes, 4, 5, 
o and 6 inch. 
a 160 Mouth Pieces, D’s, 12° x 20. 
b Lids, Cotter Bars, etc., ete. 
a 
Door Frames and Doors. 
- The above may be seen at any time, and will be sold either 
together or in lots, at very reasonable prices, upon applica- 
i tion atthe Engineer's Oftice of the BROOKLYN GAS WORKs, 
foot of Hudson Avenue, Brooklyn, N. Y. 422—6t] § 
WHEELER & WINTERTEEN, 
INSPECTORS OF 
Gas Meters and Repairers. 
n 


Gas Companies having Meters to be repaired will please 
The references given from different Gas | 
Companies and State Inspectors. Address for terms, office 
513 Fourtenth St., Washington, D. ©, 


$11-3m1 
FOR SALE---CHEAP, 


inform us. best 


AVING BUILT A NEW 


WORKS, WE HAVE as 
in lots to suit, 


I sale, 
4 Sets of Purifying Boxes, each 9 x 16 ft. 
h Trays, 
Center Seal, 
Hydraulic Mains, Dip, Bridge, and Stand 

Pipes, Mouth Pieces, with Doors and | 


wit etc., complete. Each set has a ten-inch Dry 


Valves, and Pipes, all in good order. 


Cotter Bars complete tor 186 D Re-) 
torts, 14" x 22” and 12” x 20”. Set in 
Threes, 


4 Vertical Air Condensers, 10 inch Con- | 
nections. 
Four Spray Washers. 
Two Sets of the Purifiers and Condensers can be delivered | 
immediately. Apply 
burgh, Pa. 


Pitts- | 


th | 


to PITTSBURGH GAS COMPANY, 
422 


NATIONAL FOUNDRY 


AND PIPE WORKS. 


OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN | 
AND WILKINS STREETS, 
PITTSBURGH, PA 
< ry 
WM. SMITH, 
Manufacturer of all kinds of GAS and WATER PIPE} 
BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT GAS AND 
WATER WORKS, 


| 
We offer special inducements to parties wishing to pur- | 


chase. My Pipe is Smooth, regular in weights, and cast ver- 
tieally. 
N. B.—Pipe frem 3 inch and upwards, cast in 12-ft. lengths. 
&®@” SEND FOR CIRCULAR AND PRICE LIST. gg 


. DECATUR SMITH, 





CAST IRON GAS \ WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 

Several Thousand 2, 3, 4,6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, forimmedinte delivery. 

t#” FITTINGS FOR GAS AND WATER MAINS. _as 


‘ 
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H. R. SMITH & CO., 


COLUMBUS, OHIO, 


iB | 


Aight 
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- or GAS BURNERS, APPARATUS, ETC. 
MANUFACTI 











AT Meter ( v nd st., N. Y,. Archand 22nd 
W ; 
Iron ( ind Wat S. Decatur Smith, York and 
BRANCH CASTINGS, LAMP POSTS, Et D. Wood & Co., Phila- 
Pipe from three inch and upwa 
engths. ron ( i \ M & Archer, Burling- 
HEAVY AND LIGHT CASTINGS OF ALL KINDS. aK ts, et Gat er Bros., 96 Fourth Avenue, 
DAILY APACITY 1 PON 
cs , 8 and gs—B. 8. Benson,52 East Monu- 
Cc? Our Works ‘Be Mal. 
ing in this city, giving us unequalled facilities f s for Water and Gas—Campbell Brick, & Co., 
to all points, at the lowest rates of freight ‘ istreet. N. 3 
| iv | f H. R. Smith & Co., Co- 
CAMPBELL, BRICK & CO., : % and 77 Kilby st., Boston, Mass, 
BC. Ge r, 248 North 9th st., Phila, , Pa 
MANUFACTURERS OF : St t d Cartwright, 2lst and Avenue 
CAST IRON PIPES, | ‘iicteiccai cite & Co 2a sat Bows 
| he 2 
9 ‘ sete.—Wm. W. Goodwin & Company, 1012 Fil- 
FOR WATER AND GAS, ert 8 Phila, Pa. 
G M Manufacturers—Harris, Helme & McIhenny, 1117 
Office 112 Leonard Street, N. \ rry st., Philadelphia, Pa 
sas xt 3, Et M h Va & Co., S97 Broadway 
Rospert CAMPBELL. ( rs, Deily & Fow ) Laurel &t., Phila., Pa. 
( pal f Amer , 63 and 64 Drexel Building, 
Ritey A. Brick 
Fo Wa ee ELI seorge S ey & Co., Ramsay st., Cineinnati, O. 
W. ——— Scotch Tips—Charles H. Meyer & Co., 227 
t l i 
( y Slotted Wood Trays—John L. Cheesman, 
Brooklyn Cla Retort eee) 
, <hauster—Smith & Sayre, 95 Liberty sttreet. 
hauster—S. S$ Townsend, Agt., 31 Liberty 
ID 
GAS COALS 
FIRE- BRICK WORKS, | Coal Co. of West Virginia—J, Tatnall Lea 325 
VAN DYKE STREET, BROOKLYN, N. Y. sec let fea \ 
] > Ww stree N 
) r ‘ Par & Bros Agents 32 Pine at. 
EDWARD D. WHITE, Su g Part f 
jd. Kk BRICK & CO es & Job, 27 S« S N. ¥ 
’ veland Gas Coal Company—3S4 Fenn 
a + , I’a 
TO GAs COMPANIES. . ul G Cot pan Il. P. Allen, 4 Warren at., N.Y. 
sas « cr Merchants’ Exchange, Phil. and 90 
FOR SALE, IN LOTS TO SUIT, | peonatannel coal—s. E. Low, 5 Broadway, N. YR 
Gas ( 4 52 S, ¢ et, Baltimore, Md, 
‘ ( Perki 27 South St. N. Y. 
® gp HOLDERS ~—o! vith Iron ¢ é ‘ 
ers. PrOUNDEIES. 
HYDRAULIC (4 inch) & PI Mi 4 D I Works—John P. Kennedy Office 111 
and Covers for two hes [ ldberty street. N.Y I Box 2248 
Three IRON RETORTS—Condensers, Washe i tal Works—T. F. Rowland, Greenpoint." 
Tank. Works. Camden, N. J.—Jesse W. Starr & Son. 
rhree Round (4 feet) PURIFIERS y r at | Works—Jas. Marshal! & Co., 
Seal and connections Stat M \ stre urgh, Pa, 
Apply attie onice of t Journa 1 Works—J. P. Michellon, Sec., 6 North 7th 
i Pa. 
3 . il ¥ I and Pipe Works—Wm. Smith, Carroli, 
WREN’S GAS WORKS. Sallnan & Wilkius streets, Pittsburg. Pa 
) I I ry—Herring & Floyd, 740 Greenwich 
Corner of Jay and Water Streets, - N. ¥ 
BROOKLYN. N. Y WATER METERS, PUMPS, ETC. 
. 
[[AVING GRANTED THE USE OF ONE OF ee ee vere Say 
~- my Patents to the Gas -Li ht Compal fA i sett: " ; 
aud settled my claim against them, I infor ‘ CLAY RETORT WORKS. 
that [ continue to erect Works and se | 4°8 e y Seer <s a : . ’ 
P atents for making Gas from Petroleum. r & Co.—Clay Gas Retorts, etc., etc., cor Greene 
You can enrich your Coal Gas to any desire x Jersey City, N. J 
ising my process, in the simplest anner, a rta, ete., 5S Goerck st., N- Y 
ss any other method . iv Retort Works—Evens & 
397 | 9 t. Louis, Mo. 
D. \ and Fire Brick Works, Van 
OFFICE OF THE e stre 
stta iv Ret« k 15th st., near Av. C, N. Y. 
NATIONAL COAL GAS COMPANY,| «es, sroves, perTrRoLEum, ETC. 
| | MB. Dyott t South 2nd Street, Phil. Pa. 
. arr street, New York. 
No. 4 Warren Street, ¥ WEISCELLANEOUS,. 
H. P. ALLEN, President. \ al General Gas Engineer—William Farmer, 111 
I. B. BRICE, Vice-President | S7.N. Y. 
A. H. ALLEN, Secretary. Brass Cocks, } bers’ Materials, etc., etc.—McNab & Har- 
Wi. J. VALENTINE, Treas Manufacturing Co.. 56 John st.. N. Y. 
GEORGE W. HARRIS, Eng 7 gf Gas Works, Ete.—Murray & Baker, Fort 
Vayne, Ind. 
"his Comns y is the owner of the iV INE-HARRIS 
This ( ompany is the ow f the GWYNNE-HAI | s Improved Retort Settings—A. M. Callender & Co., 
|} AMERICAN HYDROCARBON process, for making Gas f : 
nee \ 
Lighting or Heating purposes, by the perfect dc my - 
\ eee ee eee s System of Bookeeping—A.M. Callender & Co., 42 
of superheated steam, under what is known as t! } 4 5 1 : 
; e st yew York, 
GWYNNE AND HARRIS r - rENTS., ve Gas Pr ss—S, A, Stevens & Co., Sole Agents, Room 
This process has been fully tested r House, N. Y. 
feet of Gas having been made under it, and fu i I 4 ( eer—B. E. ¢ ir. 914 Olive St. . Louis, Mo 
ing the fact that it is the greatest proven r | s ( SI rs Guide—A. M. Callender & Co., 42 
inthe manufacture of Gas, either for Lighting He g S Ny 
purposes. With halfaton of Anthracite Coa ie = as 
feet of Gas per day is made from three s ( nts—S. L., Merchant & Co., 76 Scuth st., N. Y. 
is sosmall that one man can attendt f _— s—Herring & Floyd, 740 Greenwich strect* 
The process Can be put into eithe ul or Oil ¢ - - 
(or where both Coal and Oil are used) at small cost, w . : a 
any interruption to the working of other benches. The Cit tific and Pra ‘ and Geologist—"rofessor 
zens Gas-Light Company of = oklyn, after using it forr é Her Wurtz. 12 Huds re e.N.J 
than seven months, have found it t only far ; se @ S, =o Broac _ 
tually cheaper than ba nce tees airin making Gas, w A. Se iS Broadway, N ¥ 
use of “petroleum ané its products ’ A. M. Callendar & Co,, 42 Pine street, 
Further information, and terms of sale of rights w e} | \ 
| given, upon application to the Company iS-ly wr ( \ nd Wat is., brooklyn, N.Y, 






























American Gas Light Aournal. Feb, 2, 1877. 


























wi Awan. te MivVav .V ~ 








CINCINNATI’"GAS*WORKS, ERECTED 1871-72-73.—WM. FARMEK, ENG. LACLEDE GAS WORKS ERECTED 1872.—WM. FARMER, Ene. 


WILLIAM FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York, 


—————— 7. - 





WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. * Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. ° 





a — 
REFERENCES: 
GEN. CHAS. Roome, President Manhattan Gas-Light Company, N. Y. | Gen. A. HICKENLOOPER, Vice-President Cincinnati Gas-Licht Co.. Cincinnati, Ohio 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. | FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo 
W. W. ScarsoroveH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. { C, VANDERVOORT SmiTH, Engineer Manhattan Gas-Light Company, N, Y, 
S. L. Hustep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R. SMEDBERG, Consulting rineer, San Francisco, Cal. 





Professor B, SILLiman, New Haven, Conn. Prof. HENRY WURTZ, 12 Hudson Terrace, Hoboken, N. J. 


mest. wus, wo,” AGED {HB Journal for Reference. 


MANUFACTURE HUTCHINSON’S PATENT 


Gast [N00 Pl iS [or Halen k Gis, Strap File and Binder 


T. DEAN, Pres’t. ’ fH. N,. Smiru,Treas. 
S. F. Dewey, V. Pres.f OFFICE OF (Cuas, F. Dean, Sec. 


THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
P. O. Box, 5131. NEW YORK. 





GAS HOLDERS, [ron Roofs for* Retort 

THE GAS-LIGHT COMPANY OF AMERICA, owners of cn ateny 7, SESenUCES, W ene, Fees ers, Centre Seals, B 

es er ee Ss ee amg 5 | Passes, Valves, an’ all special rought and Cast-Iron work 
the ; atent Pro esses for making ILLUMINATING GAS from | required in Gas and Water Works 

PETROLEUM and its products, known as the Dealers in Lead and Hemp Packing. 

All our work guaranteed first class and prices 


Gale and Rand | 417—6m 


AND ae 
Wren and Barker Patents, THE LOWE GAD PROGESS i 2 

L t wirap File 
are prepared to treat with Gas Companies and Manufactur- Pane 
ers of Gas for the nse of said processes. Ss. A. STEVENS & CO, BINDER 

An examination of the merits of these inventions as dem- — ’ 
onstrated by practical experience ina large number of Gas 
Works employing them, will not fail to convince the intelli- 
igent Gas Manufacturer of the great advantages derived 
from their use. 

Gas of unexceptional quality, of high illuminating power is 
made at many of these works by these processes, at a cost of 
from 40 per cent, to 60 per cent. less than an ordinary quality 
of illuminating gas can be made by any other methodsin use. 


, mMmAnTa 2 PTIR epp LD 7 
Gas Companies generally may easily, and at small outisy for ADVANTAGES OF THE STRAP FILE. 
making the aecesesry changes in manufactarlig apparatus, 


. _ : ts = es : 
double their net earnings, and supply a much better light to Bb R « PW N “& « DW 1 “a N ' sto 


their patrons, at greatly reduced prices. Ist. It is simple, strong, and easily used. 
The Company respectfully refer to Companies using these MANUFACTURERS OF ond 
processes in this city, Reading, Penn., Chicago and else- — 
where, and especially tothe Mutual Gas-Light Company of VERY SORIPT rd. Will always lie fils ’ 
; t J , YES ON oO ord, il always lie flat open. 
Detroit Mich., whose works more nearly conform in all de- EVERY DESCRIPTION 1 , pos , 
tai.s of construction to the original plans of the inventors, 4th. Allows any paper on file to be taken cf, with 


tuan those cf other Companies. 1 . 
For Correspondence, etc. , address to office as above. W | 
CEARLES F, DEAN, Secretary! Wt 
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SOLE AGENTS. 
ROOM 87, ASTOR HOUSE. 
P. O. Box 1110, NEW YORK 
ASN D 
100 430 Waunot Strert, PHtnapEeLrnria. 











Preserves papers without punching hc! 


¢ out disturbing the others. 
rk 


| 
We will furnish to our subscribers this important article 
GEO. W. DRESSER vidoe eetidith, ive: t0te wh | toe . a aes 
a ’ v e >] articular attel nD given , adi ‘ wo s for preserving in a ut } form, the numbers of the Jour 
Estimates and Drawings furnished. nal as it is issued, at the v.ry low price of $1.25, Sen 
(‘ V my BE ; either by Express or Mail. as directe 

Cl IL ENGIN R Address all communications to ; va gin ds capmaten 

e By Mail the postage will be 20 cents, which w he alce 
to the price o the Binder. Send orders to 


~<KINITY BUILDING 20th and Filbert Streets, 
A. M. CALLENDER & CC., 


800M 30: ill BROADWAY 120-ly PHILADELPHIA, 12 Pine Street, Room 15 New york 
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A. C. WOOD’S PIPE CUTTER. 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTTING 


CAST IRON PIPE. 













MELT ive 





LAE 











HAL 




















It will cut Cast or Wronght Iron Pipe, Shafts, or Columns of any size, making a clea mooth, and square cut 
< id - * . e M4 e r % 7 * _ 
A Continuous Line of Pipe in a “Treneh or Building 
cut, as well as Loose Pipe. 
Our Machines for cutting 30-INCH PIPE have been furnished to t M at nd New ¥ Gas Light Companies, and operate to their entire satiefaction ; 
The smaller sized Machines have been in ptactical use for more than a year, with the most satisfactory results. For further information address 


A. C. WOOD, Syracuse, N.Y. 
Or Messrs. HERRING & FLOYD, No. 744 Greenwich Street, N.Y. 


CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


CHAPMAN GAS VALVES. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 








These Valves have been in use for several years, and are pronounced by all who 
* have used them to be 


The Best Gas Valves Ever Made. 


They afford a direct passage the full size of the pipe. The seats are made of an 
alloy similar to Baspirr metal, S} ecially prepared ior the purpose, and superior to all 
other metals used for the seats of Gas Valves. It does not corrode under any circumstan- 


ces to which it is exposed. 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHur TIGHT and OPEN EFAsILy at all times—an important desideratum when 
used for street mains, in cases of fire. 





We refer to the following named Gas-Light Com} if umong the many that have 
used these Valves: a 
BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN. My 88. | LYNN GAS-LIGHT COMPANY, LYNN. MASS. 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY. FITCHBURG. MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. CITIZENS GAS-LIGHT COMPANY, NEWARK. N. J. 
CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y | WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH. w. 7 
& 
GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER. STEAM VALVES } INCH TO 12 INCHES DIAMETER, 


B57-tf 








rey 
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GAS COALS. 


Sai. S 3 | GENERAL COAL AGENCY 
"A Hi Eco OF THE 


PENN GAS COAL COMPANY _ (hesapeake and Ohio Railroad Ci 


OFFER THEIR For the Sale and Distribution of the Superior 


COAL, CAREFULLY SCREENED, Cannel, 
AND PREPARED FOR Splint, 
GAS PURPOSES. Gas and 


Rio Steam 


Their Property is located in the Youghiogheny Coal Basin, near Jrwin’s and Penn Station, 


m the Pennsylvania Railroad, and on the Youghiogheny River. 


\ | 
OFFICES COALS, 


No. 11 Merchants Exchange, Phil’a, 90 Wall Street, New York. 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
366~ly Pier No. 1 (Lower Side), South Ambovr, N. dw 


"FROM THE 


Kanawha&New River Coal Region 


ON THE LINE OF THE 


CANNELTON COAL CO. CHESAPEAKE & OHIO RAILROAD, 


' if OF WEST VIRGINIA, 
Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir- 
ginia, delivered at RICHMOND, Va. ; 


CANNELTDTON CANNEL. 


IN WEST VIRGINIA. 


WMS. C. WICKHAM, A. S. HATCH," 
acknowledged to be the most valu ible ENRICHER produced in this country, a gross ton yielding 10,000 Vice-Pres, and Receiver, General Manager, 
ubic feet of GAS of 64°54 CANDLE POWER: COKE 832 bushels. of good quality. C4£0.R.R c. & O. R. R. Coal Age 
4 “ty ‘ rg. t 4 _ T 4 2 na. v 5 Nassau S 
CIA NWN i De & OD C A KIS G aq ‘¢ PAT.C. —- nd, va. 5 Nassau St, N. Y 
5 ° | 426-6 


atts Per cent. of Ash in Sulphur in Sprecir. GRAVITY | NEW YORK AND CLEVELAND 
MATTER. Prt : : : : ’ 
“ls /" |= |= |e | GAs COAL COM’Y 
551 64.9 6 , 1.4 . ~ ae Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 
YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
| justly celebrated, and acknowledged superior GAS COAL, t 
any point reached by raijiroad or navigation, on most favor 


MAXIMUM YIELD 5.06 cubic feet of Gas per pound of Coal A yit ld of 4°78 cubic feet per lb.. 
—gave 16 14-100 Candle-Power 
COKE, of very fine anality 1453 pounds produced from one ton of coal 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia 
(PERKINS & JOB, 27 South Street,N. Y. 
SALES AGENTS 91 State Street, Boston 
(H. W. BENEDICT & SON, New Haven. 


able terms, 


THE WAVERLY COAL AND COKE CO. ee SSPITTSBURGH, PA.” 


= , : | Branch Oflice—C, & P. RR. Coal Pier, 
Ojfer for Sale the CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 





el te wy, cs 7 4 A. CARNEGIE, Vice-President, 
J ) ¥ ta W. P. DE ARMIT, Treasurer, 
wt THOMAS AXWORTHY., Agent 
l-ly at Cleveland, Ohio, 
DOUBLE SCREENED, 


from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half miles aontherly » E ¥ T Oo N A 


of Pittsburgh. This 


Coal has the preference in Pittsburgh over all other YOUGHIOGHENY (AL for } y | 
Sab vonfouns CANNEL COAL 


The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the ‘ — 
Youghiogheny, From West Virginia. 


P ars can be had by essing . ' 
Full particulars can be had by addressins Yields over 13,000 teet of Gas perton. At ten 


PERKINS & JOB, Agents, thousand feet (standard yield) the illuminating power 


27 South Street, New York. is over 43 candles. Purifies 4,510 feet to the bushel 
, 91 State Street, Boston, of lime ‘ 





ofc semen on a S E, LOW, Secretary, 
CHAS. H. MEYER & CO, Cas Engineers, | Ofice, 58 Brosdway. 
227 Chestnut St t, Philade a., AND PARTIES ENGAGED IN THE BUILDING OF 

estnu reet, iladelphia, Pa., FOR SALE, 


SORTER 4 4 . ~ 4 
a GAS WORKS. A HALF INTEREST IN A SMALL GAS WORKS WILL 
LAVA TIPS AND SCOTCH TIPS who desire information regarding PETROLEUM GAS, either ~ be sold, or leased to a practical gas man. Two thous- 
. 


for use pure or for enriching, are requested to address, stat- | ang feet of natural gas per day. Address 
ALL ORDERS DELIVERED FREE TO NEW YORK, ing particulars, 1. D. PATTON J. SHACKELTON, 
59-'y Jd. D, Pz x, 


368-un) Trevyerton, Northumberland Coe: !a, } 405-tf Westtield, N.Y, 
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g IMPROVED GAS EXHAUSTER;' 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 


S. S. TOWNSEND, General Agent, 31 Liberty Street, NEW YORK. 














ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1, It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire. and can not get out of owes 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsida 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, ete. 


Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, 





THE NEWBURGH | 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 


Company’s Office, No. 52 8, Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. | 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ng, 111 Broadway. | 


This Company offer their very superior Gas Coal at lowest } 
| 
ma: ket prices, 
It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. | 
Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyu and Citizen’s Gas Light 
Companies of Brooklyn, N, Y '; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- | 
pany, Providence, R. 1. 
Best dry coals shipped from Locust Point, wharves, and | 


| 


prompt attention given to orders for chartering of vessels, 
224-ly n 


THE DESPARD COAL COMPANY 
OFFER THEIR SUPERIOR | 
DESPARD COAL | 
To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. | 
BANGS & HORTON, No. 31 Duane street, Boston, | 
Mines in Harrison County, West Virginia. 
Wharvea Locust Point, L Ralti 
Compat/’s Office, 15 German St., § Baltimore. 

Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Compzay, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine | 

*." Reference to them ie requested, 204. 


4 


MANHATTAN 
FIRE BRICK & ENAMELLED CLAY 


ADAM WEBER, 


(Successor to MAURER & WEBER.) 
PROPRIETOR, 


Office and Works, 15th Street, Avenue ¢ 


Manufactures of 


FIRE BRICK AND TILES, 


Of all shapes and sizes, 
FIRE MORTAR, CL 


gv Articles of every description made to « 
notice, 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 


4 


AY AN 


ry SA 


VY DD 
rite . ‘ 
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Lm 
Works, ISth, 19th, 20th and Railroad Street, 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa, 
Pipes frota 8-1nCcn and upward? Cast in 12 ft, lengths, 


N.B, g 
Ge Sond for Circulars and Price List 


oY 


and references to parties using them. 


P. H. & F. M. ROOTS. 





J. H. GAUTIER & CO.. 


CORNER ‘OF 


R ETORT WORK S. GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick an¢e 


Fire Sand in Barrels, 
ALWAYS ON HAND. 


J. H. GAUTIER, 
Cc, E, GREGORY, 


?CAS MAC! 


238 C 


























Light Aor 


American as 











LS & ARCHER, 


BURLINGTON. N. J, 


M‘NEA 


Flange-Pipes 





CAST IRON PIPES 


FIRE BRICK AND CLAY 


cw Es she 


Branch works at Kreis 


B. KREISCHER 


OFFICE, 


» St 


& SON, 
58 Goerck Street, cor. Delancy, N 
TILES & FIRE BRICK 


and sizes, 


GAS RETORTS, 
Of all 





sSnapes 

FIRE MORTAR, AND SAND. 
Articles of every description made 
hortest notice. 


CLAY 


to order 
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HOW AR ?D. 
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CHELTENHAM FIRE CLAY 
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Clav Cas Retorts 
Retort Settings, 


MARKET 


PACKED IN ¢ 


LOUIS, 


POI! 


OFFICE, 916 MO, 


GOODS CAREFULL' 


STREET, ST. 


1 ARS AT WORKS FOR ALI - 


| 


a 


Portland Cement, 
Roman Cement, 
Keene’s White 
Sellers Gas Cement. 
English Fire Brick, No. 1, $30 per M 
Silica Fire Brick, $60 
IMPORTERS. 


ss. “ec 





76 South Street, New York, 


jesquey 


Asapunog 


Retort Works. 


aten Island, 


KREISCHER & SON 


Jj ‘odig ulzig 


Cement, 


Ss. L. MERCHANT & CO., 
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JOHN P. KENNEDY, 


SUCCESSOR TO 


Hoy, Kennedy &C, 


GAS ENGINEER AND CONTRACTOR 


For the Erection, Alteration and Exten 
of Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES 








Office 111 Liberty Street. 
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<< 
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AGENT FOR THE 
| ATLANTIC DOCK 
| 


Iron & Machine Work 
FERRIS, WOLCOTT AND DYKEMAN STREETS 
South Brooklyn. 
MANUFACTURERS Of every Kind of Gas Machinery, Re 
Bench Castings, Wrought Iron Work, Multitubular an 
Condensers, Washers, Scrubbers, Puri flers, Exhausters 
every equipment complete for large or smal) Works, 


| 


| GAS-HOLDERS, 


TELESCOPIC OR SINGLE ; 
Iron Roof Frames with Cornice Gutters, covered wit 
rugated Iron or Slate; Iron Doors and Iron Pivot 
Windows: Coke Barrows, Fire Retort Lids, ( 
Bars and Screws, Stop Valves, Tar Valves for Ren 
Dip in Hydraulic Mains, Pressure Gorernors for § 
Mains, and Compensators for £). 1austers tnat are unr 
for unvarying accuracy Steam. Engines, Boilers, Etc. | 

Post Office Box 2,348. Office 111 Liberty siree.. 


re ' 





Tools, 


#EO, STACEY, HENRY RANSHAW wWM.S1 


GEO. STACEY & CoQO., 
MANUFACTURERS OF SINGLE AND TELESCOPIO 


GAS-HOLDERS 














’ 
AND ALL KINDS OF 
Cast and Wrought lron Work 
} sed in the Erection of Gas and Coa! Oil Works, ‘ 
| E 
‘ 
|} Foundry on MILL STREET; Nos, 33, 35, 37 and 39. 
| Office and Wrought Iron Workson RAMSAY STREET FF 
anne tinnatl, Ohio. 
ar, REFERENCE, 
} Cincinnati Gas-Light Co, Baton Rouge, La., Gas (gy 
r@>) | Indianopolis Gas Co. | Saginaw, Mich.. Gas C 
} Dayton, O., Gaslight Co. Os anoah, Wis., Gas Co, 
Covington, Ky., Gas Co, ’eorla, IIL, Gas Co. 
Springfield, O., Gas Co, | Qu ine vy, Ill., Gas Co. 
rerre Baute, Ind., Gas Co. Champaign, Ills., Gas ¢ 
Madison, Ind., Gas Co. Carlinville, [ll., Gas Co. 
= Kansas City, Mo., Gas Co, Bowling Green, Ky., Gas : 
Topeka, Kansas, Gas Co. Hamilton, Ohio, Gas Cx 


| Burlington, Iowa, Gas Co, Vicksburg, Miss., Gas ¢ 
| Nashville, Tenn., Gas Co, Denver City, Cal, Gas ¢ 
| k. T, Coverdale, Eng’r Cincinnati, and others. 


FOR SALE OR TO LEASE, 


THE EXTENSIVE AND WELL KNOWN 


. 


' 


AND 


Philadelphia Fire Brid 





| Clay Retort Works, 


on VINE STREET, west of TWENTY-THIRD STREE’ 


R. 1D. vy Ove > | > a q > 1€ ».. * b. = r Wis pragrd n wih ce ne. 344-1ly tending to Schuylkill River, are offered for gale, or 
ter lo cents postage f tise ¢ 
PHILADELPHIA Cement. , : ; Leased for aterm of three years, with the privilege: 
aa —___ || tending or purchasing at expiration of same, 


MANUFACTURERS OF 


CAST IRON PIPE 


KIDD’S 
Cas Consumers’ 











iThese 


+ 


met, are we 


late John N 
tinachinery and are 


were were established by the 
1] atocked with approved 


Cuide in good running order, 


¢ 
Immediate possession can be given, 


. Enables every Gas Consumer to ase in ata glance, wit ‘ 
FOR GAS AND ‘ WA ER out any ious knowledge of the Gas Meté r, the quar tit : All Bids for the purchase of the same mus in w 
and mon valt of the Gas cot nsumed. e best method | and addressed to the undersigned, on or before the 2% 
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"the Mackenzie Patent Gas Exhauster' 
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+ Cast Iron Gas Water Pipes Stop Valves, Fir Aydrants Cas Holders, de 


Oftice No. 6 North Seventh Street, Philadetphia, 


Light Fourna! 
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‘Continental Works, 
GREENPOINT ROOKLYN, N. Y. 


ROWLAND, 
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rts, Hydraul 
the Manufacture a 
f Gas, furnished with despatch. 
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ins for Lighting Cities 

s, Mans i Manufactories, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 


Office in Philadelphia No. 435 Chestnut St, 


where a member of the irm can be seen 
between 12 m. and 2 p.m. daily. 
MANUFACTURERS OF 
A KINDS OF CASTINGS AND APPARATUS FOR GAS 


WORKS, 


Wrought Irc on Roof Frames, 


r ses. Retorts and all castings re- 
Q I itest and most improved 
WASHERS, CONDENSE 5. SCRUBBERS And EXHAU: STERS 
i | ire, IFRS, varying 
fr laily purifying capacity 
Ww rought Iron Lime Sieves 


nM 


GAS HOLDERS, 


. GAS GOV- 
Ss. fr 


, STREI MAIN m ik to 
rGASs. Street Main’ con- 
A B Dt SLEEVES, et 
th Water and 


Wrougnt tron atest 


red in and abort 
226-tf 


JESSE W. STARR, JR, 


TYRGONNELL GAS COAL., 

DIN TAYLOR NITY, WEST VA. 

r ompany’s Office, 52 8. Gay St., Baltimores 
CHARLES MACKALL, Secre 


HARLES W. HAYS, 


RR. 
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tary. 
t, Room 7, 111 B’way, N. ¥. 
timore, Md, 


Agen 


SHIPPIN( 
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ix with little Ash and scarcely any clinker M-ly 

' - a - 

} 


VANCE 


turers of 


MITCHELL, 
CHANDELIERS! 


And Eve 


& CO.,, 


ory De 


ription of 
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1349. HARRIS, GRIFFIN & CO., 1876. 


iVth and Brown Streets, Philadeipihia, benna. 
and 49 DEY STREET, NEW YORK CITY. 

Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, METER 
PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CE. 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 

Patentee and Sole Mir turer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 















































We hereby ution all parti inst making, vending, or using any Gas Exnausr Governor that will be an encroachment of our patent. 
Pie port and eo of ¢ Companies, so long enjoyed by us, encourage u ) pursue the same undeviating course that has contri 
ted to estab i the « ucter of e, and with our extended experience and ineré d facilitic levelop the latest improvement that Se 
can apply, in the con tior Gaus Meters, ete., and thereby merit a continuance of the favors hitherto so liberally extended to us, alway 
anteelng satis! 
ANDREW HARRIS JOHN J. GRIFFIN. 


NOW READY AND FOR SALE, LUDLOW THE LANE & BODLEY CO., 


FODELL’S | 


MANUFACTURERS 


7 YY 
System of menkhscein| Valve Manf’g Uo., HYDRAULIC ELEVATORS 
Price $, whicl Sana he ci 7 ss r ae k. P. O. Order OFFICE AND Ww ORKS we assole tions 1 7 actin w Hy 
or Registered I etter, ) ted ‘ 1d a ¥ ' ; om ; : s ws 938 to 954 River Street and 67 to 83 Vail Ave eto pics calle D sg ap. on ceria aa tia 


tem, ag ppli to W. P, TROY, NEW YORK. s for this purpose, Address for cir ars 
FODELL, Philadelphia, or THE LANE & BODLEY CO 


A. _M. ( Al LENDER & &“., \ 1 
onvecasuatnvionti-sS S| BRASS AND IRON SLIDE VALVES. John and Water Streets Cineiam 
| We refer to 1 Farmer, q., Ga sngineer, No, 11 
Cc (Double and Single Gate \% inch 36 side and | B way, N. ¥ 
Mi NAB & HARLIN MAN’ FG CO. inside screws, Indicator etc.) for Gas, Water and am—j| ‘ innati Gas-Light and Coke Co., three 1 
| i 


MANUFACTURERS OF HYDRAULIC MAIN DIP REGULATORS. pager cy kes Sraptcamces ny Sapaiaee apace 


y Water from Street Main, or from Tanks supplied 





e Gas Co., one machine, Evansville, Ind. ; Newark ¢ 


ALSO } Co.,, One Machine, Newark, N. J.; Pittsburg Gas Co 


FIRE HYDRANTS. machines, Pitsburg; Washington Gas Co, two machin 
NEW YORK SHOVEL WORKS. 





FOR STEAM. WATER AND GAS. | 
| 


Piveshers Materials. = ‘SHOVELS, SCOOPS & SPADES. 
Z SHOVELS AND SCOOPS A SPECIALTY 





For Gas-Light Companies. 


Gas and Steam Fitters’ 
TOOLS. 


ENCES FUI 


SEND FOR CIRCULARS. 





i 
56 JOHN STREET, N. Y. oa 
t7r~ Illustrated Catalogue and Price sent on application, a=] 





378-28m 





DEAN'S PATENT 
HERRING & FLOYD, _| 
Oregon Tron Foundry 1842. DEILY & FOWLER 1876.) ,GOKE SCREENING SCOOPS. 


They can be$marde$to screen any size desired. 
38, 740, 742 and 744 Groenwich St,, N. Y 


able [ror 
L. 1 t Rh E L IRON VW OR KS. | Price, A No. 1, per dozen, $40. 
‘ . = cone) a seaq (OK Y . sw wppoN | A. SEE & SON, 
MANUFACTURERS OF DEE 39 LAUREL STREET, 104-ly 1358S Broadway, N. ¥. 
ALL KINDS OF CASTINGS | PHILADELPHIA. | : 
AND MANUFACTURERS OF Ie IcVIiQCEOov A Zz. 
APPARATUS FOR GAS-WORKS. | hs 
: : : | CAS HOLDERS, BUTLER’S PATENT 


Eo PE ee ae WP | SINGLE AND TELESCOPI( WITH CASI 
gl ei op OR WROUGHT IRON GUIDE FRAMES. Coke and Coal 


Holders, Wrought Iron Roof 


WASHERS: MULTITUBLARAND | ae ben anak mcaniaen. Parinetm SCREENING SHOVELS 





AIP. CONDENSERS : CON DEN- cent a thon Ee dis eames’ team Work connseeee # 
SERS; SCRUBBERS, Gas Works ye aac gg Lena ote el cigs nampa Y MADE FROM BEST MAL- 
| al Moers Since lat date we V ‘ m 
( ets | Gas Works and forty-six Holders. We 3 t pers LEABLE IN J STER 
Xi a At STE RS | the erection of all our work, and would refer to the Gas Com- Boe IRON AND STEEL. 


= | 
aor reli¢ rt unites at tl following places, Where we hay mAOlCCIS ! / FURNISHED WITH LONG OR D 
} since 1868; F 
B D NDS | md E5iX ANC His inaktar. ‘Pe. Barnesville, O HANDLES 
of all sizes and deseriy | Withamsport, Pa, Franklin, Ind 
Bristol, Pa ) Perfect 
y | THN’ . ) in their operatio ‘ 
FLOYD'S PATENT Catasa 1, 1 . mo. ¢ operation, is v 
Kittanning. Pa. Law e. Kansas strong, and from their great durabilit 
MALLEABLE RETORT LID. Hazelton, Pa. Jeffers vy. N.O, La vastly more economical than any sut- 
4 eport. Pa A giers, N ~ La stitute, | Refer to all the princ pal gas 
SABBATON’S PATENT bone = gh Pp B Ta N. 'y F Companies in the country, who a 
si y y . ’ Sparont a allay . sinnahnres I 7 knowledge the SE En se 
FURNACE DOOR ANP FRAME, Be = 5). 23] za ing, N. ¥, : dge them as tl ne plus ult: 
Saaron, Pa Waverly, N. ¥ of Coke Screening Shovels, 
SELLER’S CEMENT Cosson, 78 ioe Zane, EX Orders addresed only t 
7 : fo . | Annapolis, Ma Penn Yann, N. Y. ed only 
for stopping leaks in Retorts. | Parkersburg, Wes Watkins, N. Y. HERRING & FLOYD, 
. = . | Lynchburg, Va. Gloucester, 
GAS GOVERNORS, | Youngstown, O 5 Salem, N. Sole Agents, 
: | Steubenville, 0, Mount H y. N.de - ceil 2. ‘. 
and « verything cenn cted with well regulated Gas Works, at | zanesville, 0. Plainfleld, N. J 740 Greenwich St., Ne W- 
ow price, aud in cor order. Mansfield, O Englewood, N. J.3 ct? I still retain the original SaBBA 
N. B. STOP v AL VES from three to thirty Inches— | Marion, O. Dover, De TON LETTERS PATENT, and have grante‘ 
very low prices, Belleaire, ©, Pittstield, Mass. no rights or privileges to any othe 





SILAS C. HERRING. JAMES R. FLOYD, } At ers, O | Meriden Conn- parties. 
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5 cAMUEL DOWN, Presid WM. H. HOPPER, \ WM. N. M r. C. HOPPER, Gen’l Sup’ 
8 
, Way - | y > 
MANUFACTURER OF 
Wet and Drv Gas Meters (with Slide or Rotary Valve Station M l ( \ ! d { Pre ure al 1 Vacuum 
eTER Registers, Meter Provers, Kine’s Pressure and Vacuum G Ex] ter Gov let Watchmay Clocks, Ete., Ete. 
CEN Bas? Sole Agents for W. Suaa’s PHOTOMETRICAL 1 ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufact LA lye 
Agencies. American Meter Compauy, 
37 Water Street, Cincinnati. I t ene bos v : rk. 
20 South Canal Street. Chicago. t, huadgeiphaia 
511 Olive Street, St. Louis. 
Ms : = = = 


HARRIS, HEILME & MelIlLHENNY 
Successors to Harris & Brot 


BSTABLISII=E=D if4s. 
JE iN CU4jr* q er “YPTRAA RTA “VP AY SSP UPR TR 
PIRAC AMIOQAIL Ch AS oA ete A LES hs Sk [ | at AAG OrU UR UEIRS 


RS Continue as heretofore at the OLD ESTABLISHMENT, N i Cherry Street, Philade ‘Iphia, Pa., 


, an WW a . Bi A. ’ \f 4 ‘ 
*s lo manutacture Wet and Dry Gas Meters, Station Meters, J ! .M Provers, ( entre sig , Governors, 
Pressure Rewist rs, Indicators, Photometers, and all kinds ot G \ I \ » turnish all o Articles 
appertaining to thi «3 
ai 
nna From our lona Practical rperr nee ok the Business (corners lida 7 : . i . personal supe rV1870% of all 
Vor tf, we cun qu rrante all orders to he execu ted pron ptly, and , ENC? f 
- Evans WASHINGTON HARRIS. WILLIAM HELMI JOHN McILHENNY 
ul = — 


. WILLIAM W. GOODWIN & CO. 
S. No. 1012, L014 and 1016 Filbert Street, 
DES. Philadelphia, Penn/’‘a. 


LTY MANUFACTURERS Ol 


tes. Dry and Wet GAS METERS, Station Meters (Si jyuare, Cylindrical or in Stay Glazed Met , King and Sugg’s Experimental Meters, 
Lamp Post Mete rs, Etc., Ete., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of ls, Pre ire Registers, Pressure and Vacuum Re- 
gisters, Pressure Indic ators (sizes 4 inc sh, 6 inch and 9 inch), King’s;}Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all de yous. SET Letheby’ s Suip! und Amm lest Apparatus complete—also 
Testing and Chemical ‘Apparatus of all kinds, and of the most perfect descri na tion, for all purposes relating to Gas, 


=I Coodwin’s Improved Lowe's Jet PRedeniete. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 








SOLE MANUFACTURERS of the onIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 
S Special attention to repairs of Meters, and ali app iratus connected — the 
: All work guaranteed first class in every particular, and orders filled promptly 
¢ T YT 
WILLIAM WALLACE GOODWIN. 335 1y HOWARD KIRK, Special Partner. 
IN, = = : = - — — 
N. ¥- MURRAY & BAKER, 
> + 3 : 
Practical Builders, 
CENTENNIAL DRAWINGS. B. 8, BENSON. 
And Contractors forthe Erection of : Pk. ay acd 
Gas Works, MANUFACTURER OF 
Prospective or Geometrical Drawings MANUFACTURERS OF ALL THI >: —————— 
of Buildings and Apparatus, suitable for Exhibition Pur IMPROVED APPARATUS AND by, : A 
S poses. Finest work. Address THE MAN TURE 4 : i _y 
F. Hi. MI ai 
AI : M OF | Cast Iron Pines and Fittings, 
EEL. anil KS A " 


FORT WAYNE, INDIANA. 


OR D GARDNER BROTHERS, Cas and Water Mains. 


Ve manufactur Be van Sa t I cast verticallyin! feet lengths 
ty MANUFACTURERS OF mersed M ibu 
rabiiis | Dry aces iia ‘ P i. j] Office A ractory 52 Fast Montument St,, 
a@uii 7 ¢ — sats : , 
— Clay Cas Retorts, Gea Ronaars, Wronkts ‘ ss aloes Unie 


ays Retort Settings, Wrong Ion Sen shee Bokiregeny > _ 
= Fire Bricks, Etc. ssc. samy « Practical draogits ! ©. GEF ROE 


As Mr. Murray 1s « P 
nufacturer of 





Works, Lockport, Westmoreland Co Pa.) oo aaah mal ny sesnidaagh cota ae 

om Office, 96} Fourth Avenue, new works, or the alteration or CG As BB LU R IN EG R , 
hs r . rhe mo atisfactory references red , 
bt PITTSBURGH, PA. | of the 1ce and commercial fairness which character {AS HEATING AND COOKING APPARATUS. 
SABBA J R. SCOTT, mee a al oes Me a Te ’ 
a Gon'l Agent for Ne’y England, fecal respectfull Bm e We oF RI om A \K EI : FITTERS PROVING APPARATUS. ETC. 
y othe / - 2 ; ° 


Wasnington St. Boston. | - Fort Way 1 No. 248 North Vighth Street,?Philadelphia. 
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Retgrneeeeien 


GORGE CC. BICES & CoO., 


BALTIMORE. 








NEITD. 
OFFICE, No. 4 SOUTH HOLLIDAY STREET, 


MANUFACTORY, LOCUST POINT. 














WALDO, BROTHERS, 
Agts. for New England, 


94 Water Street. Boston. 





STANDARD CLAY RETORTS, 


Blocks and Tiles of al] Shapes and Sizes, 


FIRE BRICKS OF ALL QUALITIES AND PATTERNS, 
FIRE CEMENT, FIRE MORTAR, FIRE CLAY and KAOLIN, 


cuSs1O 
nforn 
the pu 


Lue sti 


Subs 
CHEC 


freque 


Drain and Sewer Pipe from 2 to 30 in. Diameter, the 


4 N D> <a 


MANUFACTURERS OF CLAY IN GENERAL. 





News 


So 


. priet 


Safe Delivery Guaranteed in any part of the Country. 


Manufacturing Facilities Unequalled. Ks 


m draft ¢ 


5 mone! 


‘* INDIANAPOLIS, IND., Dec. 18 1876. B tion fe 
* GEO. C. HICKS, Esq.. ? a on 6; 
‘+ Dear Sir. e actual 


‘Among the letters which you placed in my hands for examination regarding aa 
the ceneral standing of your fire « av, gas retorts, and gas furnace, bri ks, &ec., there were a numbe from the leading 
gas manufacturers of the U. &.. Sp aking in the hichest possible terms of thei durability, reedom from the accumula 
tion of condensed carbon, and general excellence. | regret that these letters are mislaid, or still remain in the Judges’ > 
room at the Centennial. Lsuppose y are aware that your retorts were awarded a First Premium at the Centennial. ule | 
Y s truly, Kk. TT. COX, of the Centennial Jury of Awards.” ey a 


